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Tetrahydroquinoline derivatives 



Hie invention relates to a compound having FSH receptor modulatoiy activity, in 
particular a tetrahydroquinoline derivative, to a pharmaceutical composition containing 
the same, as well as the use of said compound in medical tiherapy. 



Gonadotropins serve important functions in a variety of bodily functions mcluding 
metabolism, temperature regulation and tiie reproductive process. Gonadotropins act on 
specific gonadal cell types to initiate ovarian and testicular differentiation and 
steroidogenesis. The hypophyseal gonadotropm FSH (follicle stimulating hormone) for 
example plays a pivotal role in (be stimulation of folUcle development and maturation 
whereas LH Outeinizing honnone) induces ovulation (Sharp, KM. Clin Endocrinol. 
33:787-807, 1990; Doirington and ArmstroAg, Rec«it Prog. Horm. Res. 35:301- 
342,1979). Currentiy, FSH is ^pUed clinicaUy, in combination witii LH or hCG, for 
ovarian stimulation i.e. ovarian hyperstimulation for in vitro fertilisation (TVF) and 
induction of ovulation in infertile anovulatory women (Insler, V., Int J. Futility 33:85- 
97, 1988, Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5:3-13, 1988), as weU 
as for male hypogonadism and male infertility. 

The gonadotropin FSH is released from tiie anterior pituitary under tiie mfluence of 
gonadotropin-releasing hormone and oestarogens, and from the placenta during 
pregnancy. In the female, FSH acts on tiie ovaries promoting development of foUicles 
and is tiie major hormone regulating secretion of oestrogens. In the male, FSH is 
responsible for tiie integrity of tiie seminiferous tubules and acts on SertoH cells to 
support gametogenesis. Purified FSH is used clinically to treat infertility in females and 
for some types of feUure of spermatogenesis in males. Gonadotropins destined for 
tiierapeutic purposes can be isolated from human urine sources and are of low purity 
QsAoise et al, Amer. J. Reproduct, Immunol, and Microbiology 17:143, 1988). 
Alternatively, tiiey can be prepared as recombmant gonadotropins. Recombinant 
human FSH is available commercially and is being used in assisted reproduction 
(Olijve et al. Mol. Hum. Reprod. 2371, 1996; Devroey et al. Lancet 339:1 170, 1992). 



The actions of the FSH hormone are mediated by a specific plasma membrane receptor 
that is a member of the large femily of G-protein coupled receptors. These receptors 
consist of a single polypeptide with seven transmembrane domains and are able to 
interact wifli the Gs protein, leading e.g. to the activation of adenylate cyclase, 
■ae FSH receptor is a highly specific target in the ovarian foUicle grovrth process and 
is exclusively expressed in the ovaiy. Blocking this receptor or inhibiting Ihe signaling 
which is normaUy induced after FSH-mediated receptor activation wiU disturb foUide 
development and thus ovulation and fertility. Low molecular weight FSH antagonists 
could therefore form Ihe basis for new contraceptives. Such FSH antagonists could 
give rise to diminished follicle development (no ovulation) with still sufficient estrogen • 
production left to avoid adverse effects on e.g. bone mass. On the other hand, 
compounds that stimulate FSH receptor activity may serve to mimic the gonadotropic 
effect of the natural ligand. 

The present invention describes the preparation of low molecular weight hormone 
analogs that selectively have modulatory activity on the FSH receptor. The compounds ■ 
of the invention can either be used as (partial) agonists or (partial) antagonists of the 
FSH-receptor. 

Thus, it has now been found, that the following class of tetrahydroquinoline 
compounds of formula I or pharmaceutically acceptable salts thereof, have FSH- 
modulatory activity: 
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R3 




Formula I 

wherein 

andR^areHorMe; 

R^ is H, hydro3gf, (l-4C)alkoxy, {di)(l-4C)alkylamino(2-4C)alkoxy or (2- 
5 6)heterocycloalkyl(2-4C)alkoxy; 
R* is H, OH, (1 -4C)alkoxy or R''- 
R^ is H, OH, (l-4C)alkoxy or R^' 

with the proviso that if R"* is H, rMs not H» OH or (l-4C)alkoxy and that if R^ is H, 
is not H, OH or (l-4C)alkoxy; 
10 R^ is (2-5C)heteroaryl, C6C)aryl. (3-8C)cycloallcyl, (2-6C)hel^ocycloalkyl or (1- 

6C)allcyl; 

R^ is amino, (di)(l-4C)alkylamino, (6C)arylcarbonylamino, (6C)arylcarbonyloxy, (2- 
5C)het©coaiylcarbonyIamino, (2-5C)heteroarylcarbonyloxy, R^-(2-4C)alkylamino, R^- 
(2-4C)alkoxy, R^-methylamino or R^-methoxy; 
15 R* is hydroxy, amino, (1 -4C)alko;Q^, (diXl -4C)alkylamino, (2-6C)heterocycloalkyl, (2- 
6C)heterocycloalkyIcarbonylanaino, (di)(l-4C)alkylaminocarbonylamino or (1- 
4C)alkoxycarbonylamino and 

R^ is aminocarbonyl, (di)(l-4C)alkylaminocarbonyl, (2-5C)heteroatyl or (6C)aryl. 

R"^ and R^ can independently be selected form each of the groups mentioned and need 
20 not be the same. 

The compoimds according to the present invention modulate the FSH receptor function 
and can be used for the same clinical purposes as native FSH if they behave like 
s^onists, wilh the advantage that they display altered stability properties and may be 
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administered differently. If they block the FSH receptor they can be used e.g. as 
contraceptive agent 

Thus the FSH-receptor modulators of the present invention may be used for treating 
inferdlily . for contraception and for treatment of hormone^ependent disordei^ such as 
breast cancer, prostate cancer, and endometriosis. 



Tn,e foUovnng terms are intended to have the indicated meanings denoted below as 
used in the specification and claims. 

The term (l-4C)alkyl as used herem means a branched or unbranched alkyl group 
,0 having 1-4 carbon atoms, for example methyl, ethyl, propyU isopropyl. butyl, sec-butyl 
and tert-butyl. 

•me term (l-6Qalkyl as used herein means a branched or unbranched alkyl group, 
having 1-6 carbon atoms, for example methyl, ethyl, propyl, isopropyl. butyl, sec-bulyl. 
tert-butyl and hexyl. (l-SOAlkyl groups are preferred. Cl-4C)alkyl being the most 
15 preferred. 

THe term (3-8C)cycloalkyl means a cycloalkyl group havmg 3-8 carbon atoms, bemg 
cyclopropyl. cyclobutyl. cyclopentyl. cyclohexyl, cycloheptyl and cyclooctyl. (3- 
6C)<grcloalkyl groups are preferred. 

The term (2-6C)heterocycloalkyl means a heterocycloalkyl group having 2-6 carbon 
20 atoms, preferably 3-5 carbon atoms, and at least includh^ one heteroatom selected 
fiom N O and/or S. which may be attached via a heteroatom if feasible, or a carbon 
atom, referred heteroatoms are N or O. Most preferred are piperidinyl. piperazinyl. 
morpholinyl and pyrrolidinyl. 

The term 0-4C)alkoxy means an alkoxy group having 1-4 carbon atoms, the alkyl 
25 moiety havmg the same meanh^g as previously defined. (1.2C)Alkoxy groups are 
preferred. 

The term C2-4C)alkoxy means an alkoxy group having 2-4 carbon atoms, the alkyl 
moiety having the same meaning as previously defined. 



Thetenn (diXl-4C)allqrlammo as used herein means an amino group, monosdjstituted 
or disubstituted with alkyl groups, each of which contain 1 -4 carbon atoms and has the 
same meaning as previously defined. 

The term (6C)aiyl as used herein means a phenyl grovq>, which may optionally be 
substituted with one or more ?ubstituents selected from hydrojqr, amino, iodo, bromo, 
chloro, fluoro, nitro, trifluoromethyl, cyano, phenyl, (l-4C)alkyl, (l-4C)alkoKy, <1- 
4C)(di)allq^lamino, the allcyl, allcoxy and (di)aIkylamino moieties having the same 
meaning as previously defined, for example phenyl, 3,5-dibromophenyl, 4-biphenyl, 
3,5-dichlorophenyl, 3-bK)mo-6-raethylamino-phenyl, 3-chloro-2,6-dimethoxyphenyl 
and 3,S-dime&ylphenyl. 

The term (2-5C)heteroaryl means a substituted or unsubstituted aromatic group having 
2-5 carbon atoms, at least including one heteroatom selected from N, O and/or S, like 
imidazolyl, pyridyl, pyrhnidyl, thienyl or furyl. The substituents on the heteroaryl 
groi^ may be selected fiwm fte group of substituents listed for the (6C)aiyl group. The 
heteroaryl group may be attached via a carbon atom or a heteroatom, if feasible. 
Preferred heteroaryl groups are thienyl, furyl and pyridyl. 

The term di(l -4Qalkylamino(2-4C)alkoxy as used herein means a (di)alkylamino 
group, the alkyl moeily or alkyl moieties of which each contains 1 -4 carbon atoms, 
connected -via. the amino group to the alkyl moiety of an alkoxy group having 2-4 
carbon atoms, in which the (di)al]^lamino group and the alkoxy group have the same 
meaning as previously defined. 

The term (2-6C)heterocycloalkyl(2-4C)alkoxy as used herem means a heterocycloalkyl 
group having 2-6 carbon atoms, connected to the allq^l moiety of an alkoxy group 
having 2-4 carbon atoms, in which the alkoxy group and the heterocycloalkyl group 
have the same meaning as previously defined. 

The term (6C)atylcarbonylamino as used herein means a phenyl group, optionally 
substituted wilh one or more substituents selected from the group of substituents listed 
for the (6C)aiyI group, connected to the carbonyl moiety of a carbonylamino group, the 
(6C)aiyl moiety having the same meaning as previously defined. 

The term (6C)aiylcarbonylojqr as used herein means a phenyl group, optionaUy 
substituted with one or more substituents selected fix)m the group of substituents listed 
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for the (6C)aiyl group, conne«Jted to the carbonyl moiety of a carbonyloxy group, the 
(6C)aiyl moiety having the same meaning as previously defined. 
The tenn (2~5C)heteroarylcart>onylamino as used herein means a heteroatyl group 
containing 2-5 carbon atoms, optionaUy substituted with one or moi« substituents 
; selected from the group of substituents Usted for the (6C)aryl group, comiected to the 
carbonyl moiety of a carbonylamino group. The heteroaryl moiety in the 
heteroarylcafbonylamino group has the same meaning as previously defined. 

The term (2-5C)heteroarylcarbonyloxy as used herein means a heteroaryl group 
containing 2-5 carbon atoms, optionally substituted with one or more substituents 

0 selected from the group of substituents listed for the (6C)aryl group, comxected to the 
carbonyl moiety of a carbonyloxy group. The heteroaryl moiety in the 
heteroarylcarbonyloxy group has the same meaning as previously defined. 
The temi (2-6C)heterocycloalkylcaibonylamino as used herein means a 
heterocycloalkyl group having 2-6 carbon atoms, connected to the carbonyl moiety of a 

15 carbonylamino group, the heterocycloalkyl group having the same meaning as 
previously defined. 

The term (diXl-4C)alkylaminocarbonyl as used herein means a (di)alkylanunogroiq>. 
the alkyl group(s) of which having 1 -4 carbon atoms, connected via the amino group to 
a carbonyl group, the (dOalkylamino group having the same meaning as previously 
20 defined. 

The term (diXl-4C)alkylaminocarbonylamino as used herem means a 
(di)alkylaminosroup, the alkyl group(s) of which having 1-4 carbon atoms, comiected 
via the amino group to the carbonyl moiety of a carbonylamino group, thus providing a 
urea fonctionalily, the (dOalkylamino group havhig ihe same meaning as previously 
25 defined. 

The term (l-4C)alkoxycarbonylamino as used herein means an alkoxy group having 1- 
4 carbon atoms, attached to fee carboyl moiety of a carbonylamino group, thus 
providing a carbamate fimctionality, ihe alkoxy group having the same meaning as 
previously defined 
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The term R ■<2-4C)alkylammo as used herein means a R*^ group attached to the alkyl 
moiety of a (2-4C)alkylainino group, having the same meaning as previously defined. 

8 

The term R '{2AC)aSkoxy as used herein means . a R* group attached to the alkyl 
moiety of a (2-4C) alkoxy group, having the same meaning as previously defined. 

The tenn R^-methylamino as used herein means a R^ group attached to the methyl 
moiety of amethylamino group. 

The term R^-metho^qr as used herein means a R^ group attached to the methyl moiety 
of a methoxy group. 

The term pharmaceutically acceptable salt represents those salts which are, within the 
scope of medical judgement, suitable for use in contact for the tissues of humans and 
lower animals without undue toxicity, irritation, allergic response and the like,.and are 
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts , 
are well known in the art. They may be obtained during the final isolation and 
purification of the compounds of the invention, or separately by reacting a free base 
function, if present, with a suitable mineral acid such as hydrochloric acid, phosphoric 
acid, or sulfuric acid, or with an organic acid such as for example ascorbic acid, citric 
acid, tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, 
succinic acid, propionic acid, acetic acid, methanesulfonic acid, and the like. If present, 
an acid function can be reacted with an organic or a mineral base, like sodium 
hydroxide, potassium hydroxide or lithium hydroxide. 



The invention thus relates to the compounds^of Formula I as defined here above 

In another embodiment the invention relates to compounds according to Fomula I, 
wherein R^ is H, hydroxy or (1 -4C)alko3or. 

The invention also relates to compounds of formula I, wherein R"^ is H, OH or (1- 
4C)alko3gr. 

In another embodiment the invention provides compounds of Formula I wherein R^ is 
OH,(1.4C)alkoxyorR^ 
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In anoiher embodiment the invention provides compounds of Formula I wherein is 
(2-5C)heteroaryl. (6C)aryl. (3-8C)cycloalkyl or (1 -6C)alkyl. 

In another aspect the invention relates to compounds according to Formula I wherem 
R* is (2-5C)heteroaiyl or (6C)atyl. 
5 In still another aspect the heteioaryl group in R* consists of 4 or 5 C atoms. 

Hie invention also relates to compounds according to Formula I wherein R' is (di)(l- 
4C)alkylamino. (2-5C)heteroaiylcarbonylamino, (2-5C)heteroarylcarbonyloxy, R*-(2- 
4C)alkoxy, R'-methylamino or R'-methoxy. 

Another aspect of the invention are compounds according to Formula I wherein R' is 
10 (diXl-4C)alkylamino, (2-5C)heteroarylcarbonyloxy. R«-(2-4C)alkoxy, R'- 
methylamino or R^-methojcy. 

In stiU another aspect the invention relates to compounds according to Formula I 
wherdn R' is (di)(l -4C)alkylamino, R«-C2-4C)a]koxy, R'-methylamino or R'-methoxy . 

4 

In another aspect the invention relates to compounds according to Formula I wherein 
15 R«-(2-4C)alkojqr in R' is R*-etho3qr. 

In still another aspect the invention relates to compounds according to Formula T 
wherein R^-(2-4C)alkylamino in R' is R*-ethylamino. 

In another embodiment tiie invention provides compounds of Formula 1 wherein R'^ is 
amino. (di)(l-4C)alkylamino. (2-6C)heterocycloalkyl, (2- 

20 6C)heterocycloalkylcarbonylamino or (1 -4C)alkoxycarbonylamino. 

In another embodiment the invention provides compounds of Formula I wherem R* is 
amino, (diXl-4C)alkylamino. (2-6C)heterocycloalkyl or (l-4C)alko3qrcarbonylamino. 

In yet another embodiment the invention provides compounds of Formula I wherein R 
is amino, (diXl -4C)alkylamino, (2-6C)heterocycloalkyl or (2- 
25 6C)heterocycloallcylcarbonylamino. 

The mvention also relates to compounds accotxling to Formula I wherein R* is amino, 
(di)(l-4C)alkylamino or (2-6C)heterocycloallQ'l. 

In yet another aspect of the invention R« in the compounds of Formula I is (diXl- 
4C)alkylamino or (2-6C)heterocycloalkyl. 
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In another aspect the invention relates to compounds according to Formula I wherein 
the heterocycloalkyl group in consists of 4 or 5 C atoms. 

According to another embodiment of the invention according to Formula I is 
ammocarbonyl, (2-5C)heteroaryl or (6C)aiyl 

5 According to yet another embodiment of the invention the heteroaiyl group in R^ 
according to Formula I consists of 3, 4 or 5 C atoms. 

Yet anothOT aspect of the invention concerns compoimds wherein all specific 
definitions of the groups R\ through R^ as defined here above are combmed in the 
compound of Formula 1. 

10 

4 

Suitable methods for the preparation of the compounds of the mvention are outlined 
below. 



A 




VI-aR«;El2 =Me Vn-aRiJEl^ =»Me I-aR^R^ = Me 

Vl-b R1JE12 = H Vn-b Ri,R2 = H I-b R^R2 = H 



A = H, O Alk 
Alk = (l^Oalkyl 
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The compounds of the present mvention in which R"* and are (l-4C)alko3^, R' and 
R^ are methyl and R^ is as previously defined can be prepared starting from 
appropriately substituted anilines of general formiila II, by means of the well- 
documented Skraup reaction, which yields 2 A4-trimethyH ,2-dihydroquinoline 
s derivatives of formula Ill-a, . 

Related Skraup cyclocondensations are foimd in literature: A. Knoevenagel, Chem. 
Ber. 54:1726, 1921; RX. Atkins and D.E» Bliss, J. Org. Chem. 43:1975, 1978; J.V. 
Johnson, B.S. Rauckman. D.P, Baccanari and B. Roth, J. Med. Chem. 32:1942, 1989; 
W.C. Lin, S.-T. Huang and S.-T. Lin, J. Chin. Chem. Soc. 43:497, 1996; JP. Edwards. 
10 S.J, West, KB. Marschke, D.E. Mais, M.M. Oottardis and TiC. Jones, J. Med. Chem. 
41:303, 1998. 

The abovementioned reaction is typically conducted at elevated temperature in acetone 
or mesityl oxide in the presence of iodine or protic acid such as hydrochloric acid, p- 
toluenesulfonic acid or aqueous hydrogen iodide. Alternatively, lj2-dihydro-2A4- 

15 triraethylquinolines of formula Ill-a can be prepared by reacting the corresponding 
aailine of formula II with acetone in the presence of MgS04, 4-tert-butylcatechol and 
iodine (L.G. Hamann, R.I. Higuchi, L. Zhi, J.P. Edwards and X.-N. Wang, J. Med. 
Chem, 41:623, 1998). Tn yet another procedure, the reaction can be performed in 
acetone using lanthanide trifiates (e.g. scandium triflate) as catalysts. In this case, the 

20 reaction can be run at room temperature or at elevated temperatures using conventional 
heating or microwave irradiation (M. E. TheocUtou and L. A. Robinson, Tetrahedron 
Lett 43:3907, 2002). 

Starting materials can be either obtained directly from commercial sources or easily 
prepared by those skilled in the art 

25 Compounds of formula Ill-b can be prepared from anilines of general formula D by 
reaction with methyl vinyl ketone. Related cyclizations are described in Untited States 
Patent 2,686,182 (Badische Anilin- & Soda-Fabrik Aktiengesellschafl). 

Subsequent 1-JV-acetylation of compounds of formula Ill-a-b wherein R\ and R^ are as 
previously defined, can be carried out using standard conditions. In a typical 
30 experiment, compounds of formula III are heated under reflux in acetic anhydride or 
reacted in a solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with 
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acetyl chloride in the presence of a base such as iV;iNA<liisopropyIethylamine, 
triethylamine or sodium hydride to give iV-acetyliated 4-methyl-l^-dihydroquinoline 
derivatives of formula I V-a-b. 

Related AT-acylations of a dihydroquinoline scaffold are foxmd in literature: G. 
5 Reddelien and A. Thunn, Chem. Ber. 65:1511, 1932; Zh. V. Shmyreva, Kh. S. 
ShikhaUev and EJB. Shpanig, Izv. Vyssh. Uchebn. Zaved., Khim. Khim. Tekhnol. 
31:45, 1988; Zh. V. Shmyreva, Kh. S. ShikhaUev, L.P. Zalukaev, YJi. Ivanov, Y.S. 
Ryabokobylko and IJE. Pokrovskaya, Zh. Obshch. Khim. 59:1391, 1989. 

10 Introduction of the requisite (substituted) phenyl group at position 4 of the 
dihydroquinolme scaffold can be accomplished via Friedel-Crafts alkyladon of 
benzene or an appropriately substituted benzene with the compounds of general 
structure IV-a-b. This reaction is typically conducted at elevated temperatures either in 
neat benzene or the ^propriately substituted benzene or in an appropriate inert solvent 

15 such as heptane or hexane with benzene or the appropriately substituted benzene as 
reagent, under catalysis of a Lewis acid (e.g. AICI3, AlBrs, FeCh or SnCLi). Friedel- 
Crafts alkylations with 2,2,4-trimethyH,2-dihydroquinolines are described in literature 
by B.A. Lugovik, L.G. Yudki and A.N. Kost, Dokl. Akad. Nauk SSSR, 170:340, 1966; '■ 
B.A, Lugovik, L.G. Yudin, S.M. Vinogradova and A.N. Kost, Khim. GeterosikL 

20 Soedin, 7:795, 1971. 

Alternatively, anilines of general structure 11 can be reacted with an appropriately 
substituted 1-methylst/rene derivative and formaldehyde in acetoniti-ile at ambient or 
elevated temperature to give compounds of general structure V-b. Related cyclizations 
are described in literature: J.M Mellor and GX). Merriman, Tetrahedron, 51:6115, 
25 1995. 



Compounds of general structure V-a-b can then be nitrated regioselectively at position 
6 of the tetrahydroquinoline scaffold to give compounds of general structure Vl-a-b. 
This reaction is typically conducted at temperatures in the range of -10 **C to room 
30 temperature in dichloromethane using a mixture of nitric acid and acetic anhydride as a 
nitrating reagent. Alternatively, nitric acid can be added to a solution of ihe compounds 
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of general structure V-a-b in glacial acetic acid or in a mixture of acetic acid and 
dichloromethane. Related regioselective nitrations of tetrahydroquinolines are 
described in literature: B. Golankiewicz, Pol. J. Chem., 54:355, 1980; Zh. V. 
Shmyreva, Kb. S. Shikhaliev, LJP. Zalukaev, YA. Ivanov, Y.S. Ryabokobylko and I.E. 
Pokrovskaya, Zh. Obshch. Khim. 59:1391, 1989. 



Reduction of the nitro group of the compounds of general structure Vl-a-b can be 
accompUshed by a large variety of methods well known in the art for the reduction of 
aromatic nitro compounds such as transition metal catalyzed hydrogenation. treatment 
with sulfides, treatment wilh iron or other metals and (mild) acid, treatment with tin 
dicWoride under acidic conditions and the like. More specifically, the reduction of the 
nitro group of the compounds of general formula Vl-a-b can be accomplished by 
treatment with zinc dust and acetic acid in THF or 1,4-dioxane in the temperature range 
of 0 "C to 100 'C. 



Subsequent 6-iV-acylation of compounds of formula VU-a-b can be carried out using 
standard conditions, well known to those skilled in the art to give compounds of 
general structure I-a-b. For example, compounds of formula VU are reacted in a 
solvent such as dichloromethane, tetrahydrofuran, toluene or pyridine with an acyl 
halide (R*-C(0>C1) or acid anhydride (R«-CCO)-0-C(0)-R*) in the presence of a base 



MeO 




OMo 

HN 



1-c R>,R2 = Me, A = O Alk, H 
I-d K^;B? = H, a = OAlk, H 




I-e B = Me, A = OAlk, R' JR-^ = H, Me 
I-f B = Me, A = OH, R>.R^ = H, Me 
I-g B - H. A - OH, R»3? = H, Me 

I-h B = Me, A = H, R>,R* - H, Me 
I-i B =H. A =H, R',R2 = H.Me 



Alk = (l-4C)alkyl 
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such as iV;iV-diisopropylethylamine, triethylamine, pyridine or sodium hydride to give 
6-jV-acylated-l,2,3,4-tetrahydroquinoline derivatives of formula I-a-b. Alternatively, 
acylation of compounds of general formula Vll-a-b to &ve compounds of general 
formula I-a-b can also be accomplished by reaction with an appropriate carboxylic acid 
(R^-COaH) m the presence of a coupling reagent such as O^CbenzotriazoH -yl> 
7^iV;iV",iV"-tetramethyluronium tetrafluoroborate (TBTU), 0-(7-azabenzotria2oH -yl> 
JS^iV;iV^',JV-tetramethyluronium hexafluorophosphate (HATU) • or 

hromotripyrrolidinophosphonium hexafluorophosphate (PyBrOP) and a tertiary base. 
e.g. iV;iV-diisopropylethylamine, in a solvent such as iViiV-dimethylformamide or 
dichloromethane at ambient or elevated temperature. 



Compounds of the present invention wherein = H, OH or (l-4C)alkoxy, R"* - OH, 
R^ = OH or (l-4C)alkoxy and R\ and R^ are as previously described can be 
prepared by demethylation reactions of compounds of general formula I-c-d. 
Demethylation reactions of aromatic methyl ethers are well known to those skilled in 
tiie art. In a typical experiment, demethylation is achieved upon reaction of a 
compound of formula I-c-d with BBrs in an inert solvent such as dichloromethane at 
low to ambient temperature to give demethylated compounds of general formula I-e-i. 
Alternatively, demethylation can be accomplished upon reaction of compounds of 
formula I-c-d with BFa'MeaS complex at ambient temperature. The degree of 
demethylation can be controlled to some extent by caie&Uy controlling the reaction 
temperature and amount of the demethylatmg reagent Generally, mixtures of mono-, 
di- and, if relevant, trihydroxy compounds of general foiinula I^e-i are obtained, which" 
can be separated by chromatography. The demethylation reaction generally proceeds 
with a moderate degree of selectivity , with preferential demethylation at position 5 of 
the tetrahydroquinoUne scaffold. The reaction rate for demethylation (dealkylation) of 
compounds of general formula I-c-d is 5-OMe > 4-(p-OAlk-phenyl) > 7-OMe. 



Compounds of the present invention wherein R^ is H or a (functionalised) aUcoxy group 
and R'* and/or R^ are (fimctionalised) alko^qr groups or acyloxy groups can be prepared 
by realfc/lation or acylation reactions of the hydroxyl groups of compounds of general 
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formula H'i ^''^ (functionalised) alkyl halides Ce,g. chloroethylpyrroUdine) or acyl 
halides Ce.g. 2-fttroyl chloride or methyl chlorofomate). respectively, under standard 
coaditioiis. 



10 



-me compounds of the present invention in which = H and is comiected to the 
tetrahydroquinoline scaffold via a nitrogen atom and R\ R^ and R« are as previously 
defined can be prepared starting from ;y^Boc-l,4-phenylene diamine (Vm). The 
reaction sequence (a) Skraup reaction, (b) acetylation and (c) Friedel-Crafts alkylation 
of benzene or a substituted benzene as described before leads to ti»e formation of 
compounds of general formula X-a. It should be noted tiiat tiie Boc-protective group is 
cleaved off under the reaction conditions of tiie Friedel-Crafts reaction. 
Alternatively. iV-Bocl.4-phenylehe diamine can be treated with methyl vinyl ketone, 
foUowed by acetylation and Friedel-Crafts reaction as described before to give 
compounds of general formula X-b. 



Boc 
I 



HM 



vm 





X-aR^R2 = Me 
X-bR^K2 = H 
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XI 




xn 




In yet another procedure, compounds of general formula X-b can be obtained starting 
with the partial reduction of 4.methylquinoline (XI) with BH3 THF. complex and 
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sodium bis(2-metiioxy-etho3jy)a]uminum dihydride to give 4-methyI-i;j- 
dihydroquinoline, followed by acetylation as described before to give compound XII. 
Reductions of related quinolines to U-dihydroquinoUnes are described in litwature: 
se^ for example: D. Roberts and J. A. Joule, J. Org. Chem. 62:568, 1997; R, F. Heier, 
L. A. Dolak, J. N. Duncan, D. K. Hyslop, M. F. Lipton, L J. Martin, M. A. Mauragls, 
M. F. Piercey, N. F. Nichols, P. J. K. D. Schreur, M. W. Smilii and M. W. Moon. J. 
Med. Chem. 40: 639, 1997. Friedel-Crafts reaction of XH with benzene or an 
appropriately substituted benzene gives compounds of general formula XIII, which can. 
be converted to compoimds of general formula X-b by the regioselective 6-nitration 
and reduction to the corresponding 6-amino derivative using previously described 
conditions. R^oselective nitration reactions on similar scafiblds have been reported in 
Uterature, see for example: Zh. V. Shmyreva et al., J. Oen. Chem. USSR (Engl. Transl.) 
59: 1234, 1989. 



Compoimds of general formula X-a-b can thai be protected with tiie art known 9- 
fluorenyhnethyloxycarbonyl group (Fmoc-group), see for example: T. W. Greene and 
P. M. Wuts, Protective groups in oi^c synthesis (3"* ed., John Wiley & Sons, Inc., 
1999, see e^cially p. 506.). The abovementioned protection is conveniently carried 
out using FmocCl in THF with pyridine as a base. 



X-a-b 




XIV-a:R>,RZ=Me 
XIV-b:R»,R2 = H 



XV-a: R», R2 = Me 
XV-b: R>,R2=H 



XVI-a: R»,R2=Me 
XVI.b:R»,R2=H 



Re^oselective nitration at position 7 of the tetrahydroquinoline scaffold of compounds 
of general formula XlV-a-b, followed by reduction of the nitro group (yide siqn-a). 
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gives 7-ammo-lA3,4-tetrahydroquinolme derivatives of general fonnula XV-a-b. 
Regioselective nitrations on related scaffolds with a similar substitution pattern can be 
found in Uterature; see, for example: S. H. Reich, M. A. M Fuhry. D. Nguyen. M. J. 
Pino et. ai, J. Med. Chem. 35: 847. 1992; A. Ivobe, M. Uchida. K. Kamata, Y. Hotel. 
H. Kusama, H. Harada, Chem. Pharm. Bull. 49: 822, 2001. The nitration conditions are 
amilar to those described previously. 



XVI-a-b 





XVn-aRi.R2"=Me 
XVn-bRi.R2=H 



I-j R'. R* = Me 
I-kRi,R2=H 



) 



Reductive alkylalion of the amino group at position 7 of tetiahydroquinoline ' 
derivatives of general formula XV-a-b using appropriately substituted aldehydes and a 
suitable reducing agent (e.g. sodium cyanoborohydride or sodium triacetoxy 
borohydride) in a suitable solvent such as methanol or iyyvT-dimetbylformamide leads to 
the formation of compounds of general formula XVla-b. Generally, formaldehyde 
leads to the predominant formation of 7-dimethylamino tetrahydroquuioline derivatives 
(P = E =Me), whereas other aldehydes give rise to the predominant formation of 
monoalkylated compounds of general formula XVIa-b (D = a E = (functionalized) 
alkyl). Reductive alkylafions of aromatic amines axe well known to tiiose skilled in the 

art 

Standard cleavage of tiie Fmoc protective group using piperidine in dichlorometiiane 
leads to 6-amino tetrahydroquinoUne derivatives of general fonnula XVTI-a-b which 
can be acylated selectively at position 6 as described before to give compounds of tiie 
present invention of general formula I-j-k. 



In anotiier procedure, tiie amino group at position 7 of tetrahydroquinoline derivatives 
of general fonnula XV-a-b can be acylated wifli (hetero)aryl carboxylic acids (G- 
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CO2H) or acyl chlorides (G-C(0>C1) as was described previously. In the subsequent 
steps, the same deprotection-acylation strategy (deprotection of 6-N-Fmoc and 
acylation of the resultmg 6-NH2) that was described previously then leads to 
compounds of the present invention of general fonnida H-m. 



A 



XV-a-b 




T-1 R1^2=jyie 

G *= aryl, heteroaiyl 



The compounds of the present invention in which = H and is connected to the 
tetrahydroquinoline scaffold via an oxygen atom and R^ R^ and R6 are as previously 
defined can be prepared starting from 2-methoxy-4-nitroaniline (XVTT). The reaction 
sequence (a) Fmoc-protection to give XIX, (b) reduction of the nitro-group to give XX, 
followed by (c) regioselective Skraup reaction, (d) acetylation and (e) Fmoc- 
deprotection as described before leads to the formation of compounds of general 
formula XXI-a. 

Compounds of general formula XXI-b may be obtained by treating compound XX with 
methyl vinyl ketone using the conditions described previously for the conversion • of 
compounds of formula H to Ul-b, followed by 1 -iV^acetylation and Fmoc deprotection 
as described before. 

Subsequent conversion of compounds of general formula XXI to XXm may be 
effected by acylation of the 6-amino group usmg an appropriate acylating agent, for 
example acyl chloride R^-C(0>C1, followed by Friedel-Crafts reaction with benzene or 
an appropriate benzene derivative usmg conditions described previously. Under the 
Lewis-acidic conditions of the Friedel-Crafts reaction concomitant demethylation of 
the 7-OMe function in compounds of general formula XXII occurs. The thus obtained 
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ftee 7-OH group in compounds of general formula XXIH may be realkylated or 
acylated with (fimctionalised) alkyl halides (e.g. chloroethylpyrroUdine) or acyl halides 
(e.g. 2-£uroyl chloride or methyl chloroformate), respectively, under standard 
conditions to pmvide compounds of general formula I-n^ (E = functionalizBd alkyl. 
acyl or carbamate). 



XYm 



NO, 



Fmoc 
I 

HN 



XK 



Fmoc 
I 

HN 



NH, 



XX 



0^ 

XXI-aTl»,R*=Me 
XXI-bR^R2=H 

A 




XXU-bR»,R2=H 



XXni-aRl,R2 = Me 
XXni-b Rl, R2 = H 



I-nR'.R2=Me 
l-oR>,R2=H 



A=H,(l-4C)a]ko3cy 



10 



Compounds of the present invention in which R" and are oomiected via a nitrogen 
atom to the tetrahydroquinoline scaffold can be prepared from compounds of general 
formula XXIV, wherein PG is a nitrogen protective group, e.g. Boc, acetyl, 
methylcarbamate or Fmoc. via the previously described reactions e.g.: Skraup reaction 
or cyclocondensation with methyl vinyl ketone. 1 -JV-acetylation. cleavage of the 
protective group. iV-aUcylation, Friedel-Crafts reaction, nitration, nitro-ieduction and 
acykdon (vide supra). 
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XXIV XXV XXVT.aRiJ^2 = iv[e XXV^.aR^R2 =Me 

XXVI.bRi^2=:H XXVn-bRiJEl2==H 



Skraup reactions with acetone or mesityl oxide on compounds of general formula XXV 
may lead to two different regioisomeric products of general formula XXVI-a and 
5 XXVU-a, respectively. Conversion of compounds of general formula XXV using 
methyl vinyl ketone under previously described conditions may afford regioisomeric 
products with general formula XXVI-b en XXVH-b, respectively. Generally, these 
regioisomeric dihydroquinolines can be separated using chromatographical techniques 
(silicagel, HPLC) or crystallization and can subsequently be converted to compotmds 






R3 




6 








XXVin-aR>,R2=Me 
XXVra-bRi,R2 = H 



XXIX-aR',R2-Me 
XXIX-bRJ,R2 = H 




XXXI-aRi,R2 = Me 
XXXI-bR»,R2 = H 



XXXU-aRi,R2 = M6 
XXXn-bRi.R2-H 



XXX-a R>, R2 = Me 
XXX-bR>,R2 = H 




I-p R\ R2 - Me 
I-q K\ R2 = H 
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of the current mvention via liie previously described routes. 



Compounds of the present invention wherein R* = H may be prepared by reductive 7- 
deoxygenation of compounds of general formula XXVm or XXXI (L and/or M is 
appropriate (substituted) alkyU acyl alkyloxycarbonyl or aikylaminocarbonyl) via 
selective 7-O-triflation and subsequent reduction of the 7-OTf (Tf = 
trifluororaeftiylsulfonyl) group. The reqmsite compounds of general formula XXXI are 
accessible from derivatives of general formula XXVU using previously described 
cwxditions. The (regioselective) triflation reaction may be effected under controUed 
conditions using Tf2N-phenyl and J\^AWiisopropylethyl amine in DMF at room 
temperature. Generally, preferential triflation of the 7 -OH group occurs. The 
subsequent reduction can be accomplished using a mixture of triphenyl phosphine, 
trietyl amine, formic acid and palladiumCO) acetate as described in the literature. See 
for example K.A. Parker, Q. Ding, Tetrahedron 56:10249, 2000. Conversion of the 
thus obtained compomds with general formula XXX or XXXU using previously 
described conditions then leads to compovmds of general formula I-p-q, in which R = 

H. 



Some of the compounds of the invention, which can be in the form of a free base, may 
be isolated from the reaction mixture in the form of a pharmaceutically acceptable salt. 
The pharmaceuticaUy acceptable salts may also be obtained by treating the free base of 
formula I with an organic or inorganic acid such as hydrogen chloride, hydrogen 
bromide, hydrogen iodide, sulfuric acid, phosphoric acid, acetic acid, propionic acid, 
glycolic acid, maleic acid, malonic acid, melhanesulphonic acid, fumaric acid, succinic 
acid, tartaric acid, citric acid, benzoic acid, and ascorbic acid. 

The compounds of the present invention possess at least one chiral carbon atom. and. 
may therefore be obtained as pure enantiomers, or as a nuKture of enantiomers, or as a 
mixture of diastereomers. Methods for obtaining the pure enantiomers are well known 
in the art, e.g crystallization of salts which are obtained from opticaUy active acids and 
the racemic mixture, or chromatography using chiral colpmns. For diastereomers, 
straight phase or reversed phase columns may be used. 
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The compounds of the invention may fonn hydrates or solvates. It is known to those of 
ddll in the art that charged compounds form hydrated species when lyophilized with 
water, or form solvated species when concentrated in a solution with an appropriate 
organic solvent The compounds of this invention include the hydrates or solvates of 
the compounds listed. 

For selecting active compounds testing at lO"' M must result m an activity of more than 
20% of the maximal activity when FSH is used as a reference. Anotiisr criterion might 
be the ECso value which must be < lO'^ M, preferably < 10"' M. 
.0 The skilled artisan will recognize that desirable EC50 values are dependent on the 
compound tested. For example, a compound with an EC50 which is less *an lO:* M is 
generally considered a candidate for drug selection. Preferably this value is lower than 
lO-' M. However, a compound which has a higher ECso. but is selective for the 
particular receptor, may be even a better candidate. 
15 Methods to determine receptor binding, as well as »« vitro and in vivo assays to 
determine biological activity, of gonadotropins are well known. In general, the 
expressed receptor is contacted with the compound to be tested and bhiding or 
stimulation.or inhibition of a functional response is measured. 

To measure a functional response, isolated DNA encoding the FSH receptor gene, 
20 preferably the human receptor, is expressed in suitable host cells. Such a cell might be 
the Chinese Hamster Ovaiy cell, but other cells are also suitable. Preferably the cells 
are of mammalian ori^n (Jia et al, MoLEndocrin., 5:759-776, 1991). 

Methods to construct recombinant FSH expressing ceU lines are well known in tiie art 
(Sambrook et al.. Molecular Cloning: a Laboratory Manual, Cold Spring Harbor 

25 Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is attained 
by expression of the DNA encodmg the desired protein. Techmques for site directed 
mutagenesis, ligation of additional sequences, PCR, and construction of suitable 
expression systems are all, by now, well known in the art. Portions, or aU, of the DNA 
encoding the desired protein can be constmcted synthetically using standard solid 

30 phase techniques, preferably to include restriction sites for ease of ligation. Suitable 
control elements for transcription and translation of the included coding sequence can 
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be provided to Ihe DNA coding sequences. As is well known, expression systems are 
now available which are compatible with a wide variety of hosts, including prokaryotic 
hosts such as bacteria and eukaryotic hosts such as yeast» plant cells, insect cells, 
mammalian cells, avian cells and the like. 

Cells expressing the receptor are then contacted with fee test compound to observe 
binding, or stimulation or inhibition of a functional response. 

Altemadveiy, isolated cell membranes containing the expressed receptor may be used 
to measure binding of compound. 

For measurement of binding, radioactively labeled or fluorescently labeled compounds 
may be used. Also competition binding assays can be performed. 

Another assay involves screening for FSH receptor agonist compounds by determining 
stimulation of receptor mediated cAMP accumulation. Thus, such a method involves 
expression of the receptor on the cell surface of a host cell and exposing the cell to the 
test compound. The amount of cAMP is then measured. The level of cAMP can be 
reduced or increased, depending on the inhibitory or stimulating effect of the test 
compoimd upon binding to the receptor. 

Screening for FSH receptor antagom'sts involves incubation of FSH receptor- 
expressing cells with a concentration range of the test compound in the presence of a 
fixed, submaximally effective, FSH concentration (i.e., a FSH concentration that 
induces approximately 80% of the maximal stimulation of cAMP accumulation in the 
absence of test compound). From the concentradon-effect curves, the IC50 value and 
the percentage of inhibition of FSH-induced cAMP accumulation can be determined 
for each of the test compounds. 

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells lines 
can be used which in addition to transfection with receptor encoding DNA are also 
transfected with a second DNA encoding a reporter gene the expression of which 
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might 
be constructed in such a way that they are connected to novel cAMP responsive 
elements. In general, reporter gene expression might be controlled by any response 
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element reacting to changing levels of cAMP, Suitable reporter genes are e^g. the genes 
encoding p-galactosidase, alkaline phosphatase, firefly luciferase and green' 
fluorescence protein. The principles of such transactivation assays are weU known in 
the art and are described e.g. in Stratowa, Ch., Himmler, A. and Czemilofeky, AJPv, 
(1995) Curr.Opin.Biotechnol. 6:574. As reference compound human recombinant FSH 

« 

can be used. In the alternative also competition assays can be performed 

The present invention also relates to a pharmaceutical composition comprising a 
tertrahydroquinoline derivative or pharmaceiitically acceptable sialts thereof having the 
general formula I m admixture with pharmaceutically acceptable auxiliaries and 

t I r 

optionally other therapeutic agents. The auxiliaries must be "acceptable" in the sense of 
being compatible with the other ingredients of the composition and not deleterious to 
the recipients thereof. 

Compositions include e.g. those suitable for oral, sublingual, subcutaneous, 
intravenous, intramuscular, local, or rectal administration, and the like, all in unit 
dosage forms for administration. 

For oral administration, the active ingredient may be presented as discrete units, such 
as tablets, capsules, powders, granulates, solutions, sxispensions, and the like: 

For parenteral administration, the pharmaceutical composition of the invention may be 
presented in unit-dose or multi-dose containers, e.g. injection liquids in predetermined 
amounts, for example in sealed vials and ampoules, and may also be stored in a freeze 
dried, (lyophilized) condition requiring only the addition of sterile liquid carrier, elg.' 
water, prior to use. 

Mixed with such pharmaceutically acceptable auxiliaries, e.g. as described in the 
standard reference, Gennaro, A.R. et al.. Remington: The Science and Practice of 
Pharmacy (20th Edition., Lippincott Williams & Wilkins, 2000, see especially Part 5: 
Pharmaceutical Manufacturing), the active agent may be compressed into solid dosage 
units, such as pills, tablets, or be processed into capsules or suppositories. By means of 
pharmaceutically acceptable liquids the active agent can be applied as a fluid 
composition, e.g. as an injection preparation, in the form of a solution, suspension, 
emulsion, or as a spray, e.g. a nasal spray. 
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IS 



For making. soUd dosage units, the use of conventional additives such as fillers, 
colorants, polymeric binders and the li]« U contemplated. In general any phama- 
ceutically acceptable additive which does not interfere with tiie flmction of the active 
compounds can be used. Suitable carriers with which the active agent of the invention 
can be administered as solid compositions include lactose, starch, cellulose derivatives 
and the like, or mixtures thereof, used in suitable amounts. For parenteral 
administration, aqueous suspensions, isotonic saline solutions and sterile injectable 
solutions may be used, containing pharmaceutically acceptable dispersing agents 
and/or wetting agents, such as propylene glycol or buty lene glycol, 
■me invention further includes a pharmaceutical composition, as hereinbefore 
described, in combination with packaging material suitable for said composition, said 
packaging material including instructions; for the use of tiie composition for tixe use as 
hereinbefore described. 

The tetrahydroqumoline derivatives of the invention can also be administered in the 
form of implantable pharmaceutical devices, consisting of a core of active material, 
encased by a release rate-regulating membrane. Such implants are to be apphed 
siibcutaneously or locally, and wiU release the active ingredient at an approximately 
constant rate over relatively large periods of time, for instance from weeks to years. 
20 Metiiods for tiie preparation of implantable pharmaceutical devices as such are known 
in tixe art. for example as described in European Patent 0,303,306 (AKZO Nobel N.V.). 

nie exact dose and regimen of administration of the active ingredient, or a 
pharmaceutical composition ibeteof, will necessarily be dependent upon the tiierapeutic 

25 effect to be achieved (treatment of infertility; contraception), and may vary witii tiie 
particular compound, tiie route of administration, and the age. and condition of tiie- 
individual subject to whom the medicament is to be admuiisteied. 
In general parenteral administration requires lower dosages than otiier metiiods of 
administration which are mote dependent upon absorption. However, a dosage for 

30 humans preferably contains 0.0001-25 mg per kg body weight The desired dose may 
be presented as one dose or as multiple subdoses administered at appropriate intervals 
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throughout the day, or, in case of female recipients, as doses to be administered at 
appropriate daily intervals throughout the menstrual cycle. The dosage, as weU as the 
regimen of administration may differ betwe«Q a female and a male recipient 

Thus, the compounds according to the invention can be used in therapy, 
A further aspect of the invention resides in the use of a tetrahydroquinoline derivative 
compound having the general formula I for the manufacture of a medicament to be 
used for the treatment of disorders responsive to FSH receptor mediated pathw^s. 
Thus, patients in need thereof can be administered with suitable amounts of the 
compounds according to the invention. 

In another aspect the invention resides in the use of a tetrahydroquinoline derivative 
compound having the general formula I for the manufecture of a medicament to be 
used for the control of fertility. ' 

hi yet another aspect the invention resides in the use of atetiahydioqumoline derivative 
compound having the general formula I for the manufecture of a medicament to be 
used for the treatment of infertility. 

In stiU another aspect the invention resides in the use of a tetrahydroqumolme 
derivative compound having the general formula I for the manufacture of a 
medicament to be used to prevent fertility. 

The compounds according to the invention can also be used for the treatment of 
homione<iependent disorders such as breast cancer, prostate cancer and endometriosis. 

The invention is illustrated by the following examples. " " " 



Examples ... 
General Comments: 

The following abbreviations are used in the examples: DMA = W-dimethylaniline, 
DIPEA = Wdiisopropylethylamine, TFA = trifluoroacetic acid, DtBAD = di-Zert- 
butyl azodicarboxylate, HATU = a.(7-azabenzotriazole-l-yl)-Ar.Afi\^',iV"- 
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tetramethyluronium hexafluorophosphate, Fmoc = 9-fluorenylmethoxycarbonyi. Fmoo- 
CI = 9-fluorenylinethoxycarbonylchloride. DMF = iV^-dimethylfonnamide. DMAP - 
4-dimethylammopyridine, THF = tetrahydrofiaran. 

Unless stated otherwise, all final products of the examples below are lyophilized from 
water/1.4-dioxane mixtures or water/acsetonitrile mfactures. If the compound was 
prepared as a HCl- or TF A salt, the respective acids were added in appropriate amounts 
to the solvent mixture before lyophilization. 

The names of the final products described in the examples are generated using the 
Beilstem Autonom program (version: 2.02. 11 9). 

The following analytical HPLC methods are used for determination of retention times: 
Method 1: Column: 5 jun Luna C-18(2). 150x4.6 mm; flow: Iml/min; detection: 210 
mn; column temperature: 40 «C; solvent A: CH3CN/H2O = 1/9 (v/v); soW^tB: 
CHsCN- solvent C: 0.1 M aqueous trifluoroacetic acid; gradient: solvent A/B/C - 
65/30/5*to 10/85/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 nun at 
A/B/C = 10/85/5 (v/v/v). 

Method 2: Identical to method 1. except for the gradient used: Gradient: solvent Am/C 
= 75/20/5 to 15/80/5 (v/v/v) in 30.00 min, then constant for an additional 10.00 mm at 
A/B/C = 15/80/5 (v/v/v). 

Metiiod 3: Identical to method 1, except for tiie gradient used: Gradient: solvent A/B/C 
= 35/60/5 to 10/85/5 (v/v/v) in 30.00 min. then constant for an additional 10.00 mm at 
A/B/C = 10/85/5 (v/v/v). 

Method 4: Column: 3 pm Luna C-18(2) 100x2 mm; flow: 0.25ml/min; detection: 210 
tm- column temperature: 40 »C; solvent A: H2O; solvent B: CH3CN; gradient: solvent 
Am = 75/25 to 0/100 (v/v) in 20.00 min, then constant for an additional 10.00 mm at 
A/B = 0/100 (v/v). 

Method 5: Column: 3 urn Luna C-18(2) 100x2 mm; flow: 0.25ml/min; detection: 210 
nm- column temperature: 40 "C; solvent A: H2O; solvent B: CH3CN; solvent C: 50 mM 
phosphate buffer. pH 2.1; gradient: solvent A/B/C = 70/20/10 to 10/80/10 (v/v/v) m 
20.00 min. tiien constant for an additional lO.OO.min at A/B/C = 10/80/10 (v/v/v). . 

, Method 6: Identical to method 5. except for tiie gradient used: Gradient: solvent Am/C 
= 65/30/5 to 10/85/5 (v/v/v) in 20.00 min, then constant for an additional 10.00 mm at 
A/B/C = 10/85/5 (v/v/v). 

The following metiiods are used for preparative HPLC-purifications: 
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Method A: Colunin = Luna C-18- Gradient: 0.1% trifluoroacetic acid in H2O/CH3CN 
(9/1, v/vyCHaCN = 80/20 to 0/100 (v/v) in 30-45 min, depending on the ease- of 
separation. Detection: 210 nm. 

Method B: Column = Luna C-18. Gradient: H2O/CH3CN (9/1, v/vycHaCN 80/20 to 
5 0/100 (v/v) in 30-45 min, depending on the ease of separation. Detection: 210 rm. 

Example 1 

jy"fl-Acetyl-5,7-dimethoxv>4-(4-methoxv-phenylV2>2.4-trimethvl-1.23.4^^ 
quinolin-6-vll-3-chloro-2,6"dimethoxy-benzamide 

(aV 5,7-Dunethoxv-2.2,4-trimethvl- 1 .2-dihvdroquinoline 

10 A solution of 3,5-dimethoxyaniline (50 g) in acetone (800 ml) was added' dropwise to a 
mixture of MgS04 (100 g) and Sc(OTf)3 (8.0 g) in 1 i of acetone at room temperatui^e. 
After 5 h another portion of Sc(OTf)3 (3.2 g) was added and tihie reaction mixture was 
stirred until no starting material remained. After filtration, the acetone: was partially 
evaporated in vacuo causing ciystallizadon of the title compound which was collected 

15 by filtration to yield 22 g after diying in vacuo. The remaining mother liquor was 
concentrated in vacuo and the residue was purified by chromatography on silicagel 
using heptane/ethyl acetate = 1/0 =0 0/1 (v/v) as tiie eluent to give an additional 1 9 A g 
of the title compound. 

Yield: 42 g. 

20 

• - » • ■ * ■ 

fb\ l"Acetvl-5,7-dimethoxV"2>2>4-trimethvl--L2-dihvdroquinorine 

A mixture of the compound described in example la (42 g) and acetic anhydride (100 
ml) was stirred at 100 °C for 20h. The reaction mixture was poured in 500 ml of ice- 
water while stirring. The precipitated solids were collected by filtration and dried in 
25 vacuo at 40 for 2 days. The remaining brown solid could be used crude for further 
synthetic transformations. 

Yield: 45 g. . , . ... 



10 



15 



20 
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(c) . UAcelvl-5.7>-H iTnPthnv Y-4-r4-methoxvDh envlV2.2.4>trime&^^^ 
quinoline 

A mixture of the compound described in example lb (30 g) and AlCU (44 g) in anisole 
(500 ml) was stirred at 50*C for 18 h. The reaction mixture was cooled (O^^C) and 
quenched with water and ethyl acetate was added. The mixture was stirred overnight 
The organic layer was separated, dried over MgS04, filtered and concentrated in vacuo. 
The residue was chromatographed on silicagel using heptane/ethyl acetate = 8/2 (yN) 
as the eluent 
Yield: 15 g. 

(d) . 1>Acetvl-5,7-dimethoxv-4-(4-me1faoxvphenvlV2. 2.4-trimethvl-6-nitro-l,2,3^^ 
tetrahvdroquinoline 

A solution of acetic anhydride (450 pi) in fuming nitric acid (22.5 ml) was added 
dropwise to a solution of the compound described in example Ic (15 g) in CH2CI2 (500 
ml) at 0 °C. After complete addition the reaction mixture was stirred at room 
temperature for 3 h. Water was added and the organic layer was separated, dried over 
MgS04, filtered and concentrated in vacuo. The residue was crystallized from ethanol 
to give the title compound as a crystalline solid. 

Yield: 10 g. 



(e). 1 ..Acetvl-S-amino-S.? -dimethoxv-4-(4-methoxvp henvlV2.2,4-trimethvl- 1 .2,3 ,4r 
tetrahvdroquinoline 

A solution of the compound described in example Id (1 1.75 ^ and acetic acid (15.5 
ml) in THF (600 ml) was cooled to 0 ^C. Zinc dust (36 g) was added in portions and the 
25 ice-bath removed. The temperature rose rapidly to 30 **C, after which the reaction 
mixture was allowed to cool down to room temperature. The excess of zinc was 
removed by filtration and to the filtrate was added CH2CI2 and a saturated aqueous 
solution of Na2C03. The organic layer was separated, dried over MgS04, filtered and 
concentrated in vacuo. The product was xised crude in the nfext step. 



30 Yield: 10,9 g 



29 



(f). iSr-ri'Acetvl>-S.7-dimeth oxv-4-(4-methoxv>-phenvlV2.2,4-lT^ 
tetrahvdro-quinoliQ-6~vl1~3-chlorO"2>6-dimethoxv--benzamide 

General procedure A: To a solution of the compound described in example le (100 
mg), 3-chloro-2,6-dimethoxybenzoic acid (60 mg) and DIPEA (132 jil) in CH2CI2 (2 
5 ml) was added HATU (143 mg) at room temperature. If the reaction did not reach 
completion after 18 h, more HATU and DIPEA were added. After completion of the 
reaction a saturated aqueous solution of NaHCOs was added, the organic layer was 
separated, dried (MgS04) and concentrated in vacuo. The title compound was purified 
by preparative HPLC (method A). 

10 Yield: 87 mg, MS-ESI: [M+H]-" = 597.4 

HPLC: Rt = 17.98 min (method 1). 

Example 2 

4,5-DimethvHuran-2-carboxvlic acid fl -acetvl-S,7-dimethoxv^-r4-methoxv-phehvlV 
2>2.4-trimethvl-l,23>4-tetrahvdro-quinolin-6-vn-amide 

15 General procedure B: To a solution of the compound described in example le (800 
mg), 4,5-<iimefliylfuran-2-carboxylic acid (308 mg) and DMA (768 jil) in DMF (10 ml) 
was added HATU (1.1 g) at room temperature. If the reaction did not reach completion 
after 18 h, the reaction mixture was heated to 50 "^C. After completion of the reaction, 
water and ethyl acetate were added, the organic layer was separated, dried (MgS04) 

20 and concentrated /« vacuo. The title compound was purified by chromatography on 
silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 444 mg. MS-ESI: [M+H]"" = 521,4 

HPLC: Rt 1 6.96 min (method 1). 



Example 3 

25 5»Bromo->t hiophene-'2-carboxvlic acid ri>-acetvl-5.7-dimethQxv-4-(4-methoxv-DhenvlV 
2.2.4«>trimethvl-1.2.3>4-tetrahvdro-qu3nolin'-6-v]1-aTTiide 

According to general procedure B, the compound described in example le (800 mg), 
was acylated with 5-bromothiophene-2-carboxylic acid (456 mg), DMA (768 jil) and 
HATU (1.1 g) in CH2CI2 (10 ml). The title compound was purified by chromatography 
30 on silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 1 .0 g, MS-ESI: [M+H]'' = 589.2; HPLC: Rt = 1 8.90 min (method 2). 
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Example 4 

Bi phenvM-carboxvac ^id \ 1 ■■ac etvl-5.7->dimethoxv-4->f4-niethQxv--DhenvlV2.2,4- 
iTiTnethvl>l>2,:^-4..1:etrahvdro -quinQlin>6-vlVainide 

General procedure C: To a solution of the compound described in example le (800 
mg) and 4-biphenylcarbonyl chloride (475 mg) in CH2CI2 (10 ml) was added DMA 
(768 pJ) at room temperature. The reaction mixture was stirred xmtil no starting 
material remained at which point water was added. The organic layer was separated, 
dried (MgS04) and concentrated m vacuo. The title compoxmd was purified by 
chromatography on siUcagel using heptane/ethyl acetate - 1/0 => 0/1 (v/v) as the 
eluent 

Yield: 678 mg. MS-ESI: [M+H]^ = 579.4; HPLC: Rt = 26.19 min (method 2). 
Examples 

Fiimn-2^bQxvlic acid \1 ■>acetvl-S-hvdroxv->7- m ethQXv-4-(4->methoxv-phenvn-2,2,4- . 
trimethvl- 1 .2.3.4-tetrahvdro-Quinol in-6-vll-amide 

(a) . 17uran.>2-carboxvlic acid fl->acetvl-5, 7^imethQXV-4-f4-methoxyphenYl>2,2,4- 
trimethvl- 1 .23.4-tetrahvd rQquinolin-6-vl>amide 

According to general procedxare C, the compound described in example le (800 mg) 
was acylated with 2-furoyl chloride (217 pi) and DMA (768 pi) in CH2CI2 (10 ml). The 
title compound was purified by . chromatography on silicagel using heptane/ethyl 
acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 896 mg 

(b) . Fiiran-2>>carbQxvlic acid rUacetvl->S-» h ydrQXV-7-m ethQXV-4-(4-methoxy-phenYl)- 
1^2, 4-trimethvI-1.2 . 3.4-tetrahvd rr>-qninQlm-6-vlVamide 

General procedure D: A solution of the compound described in example 5a (50 mg) 
in CH2CI2 (4 ml) was cooled to -78 ^'C, under an atmosphere of N2- Boron tribromide 
(28 |jd) was added dropwise and after complete addition, the reaction mixture was 
allowed to slowly warm to room temperature. The reaction was quenched with water 
and CH2CI2 was added. The organic layer was separated, dried (MgS04) and . 
concentrated in vacuo. The title compound was purified by preparative HPLC (method 
A). Under the above described conditions, generally mixtures of compounds with a 
varying degree of demethylation are formed, which may be separated by preparative 
HPLC methods. 

Yield: 9. 1 mg; MS-ESl: [M+H] " = 479.4; HPLC: Rt = 23.40 min (method 2). 
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Example 6 

JV-f 1 >■ AcelYl-5-hvdro^-7-methoxy-4-(4-me1hoxv-phenvl V2,2.4-tr^ 1 .23 .4- 
tetrahvdro-quinolin-6"VlV3>S-dichloro-beiizainide 

(a) - jy-[l-AcelYl-5>7-dimethoxv-4-f4-metfaoxvphenvlV2>2>4-1rim^ 
hvdroquinolin"6-vlV3,S--dichloroben2amide 

According to general procedure C, the compound described in example le (800 mg) 
was aqylated vrith 3,S-dicblorobenzoyl chloride (460 mg) and DMA (768 (il) in CH2CI2 
(10 ml). The title compoimd was purified by chromatography on silicagel using 
heptane/ethyl acetate == 1/0 => 0/1 (v/v) as the eluent 

Yield: 1.03 g 

(b) . N-\l -Acetvl-S-hvdroxV"7-methoxy'4>-(4-metfaoxy'>phenylV2 J2.4-trimethvl- 1 .2.3 .4-^ 
tetrahvdro-quinolin-6-vlV3.S'<iichloro-ben2amide 

According to general procedure D, the compound described in example 6a (50 mg) was 
treated with boron tribromide (24 p.1) in CH2CI2 (4 ml). The title compoimd was 
purified by preparative HPLC. (method A). 

Yield: 9.6 mg; MS-ESI: [M+H]"" = 557.2; HPLC: Rt = 23.40 min (method 2)- 
Example? 

5-Chloro-thiophene-2"Carboxvlic acid ri-acetvl-5-hvdroxV"7-methoxV'^4»methoxv- 
phenvlV2.2-4-trimethvM.23.4-tetrahvdro- q uinolm-6-Yn-amide 

(a) . 5-Chlorothiopfaene-2-carboxylic acid n -acetvl'-5.7-dimelfaoxv-4-(4-methoxy" 
phenYlV2.2.4-trimethvl-1.2.3.4-tetrahvdroquinolin"6-vlVamide 

According to general procedure B» the compound described in example le (800 mg) 
was acylated with 5-chlorothiophene-2-carboxylic acid (456 mg), DMA (768 [xl) and 
HATU (1 .T g) in CH2CI2 (10 ml). The title compound was purified by chromatography 
on silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent- 

Yield: 1,0 g 

(b) . 5-Qhtloro-thiophene-2-carboxylic acid Tl -•acetvI-5-'hvdroxv-7"methoxv-4"(4" 
methoxv-phenvl V2.2.4-trimethvl« U23 .4-tetrahvdro-quinol m-6-vlVamide 

According to general procedure D« the compound described in example 7a (200 mg) 
was treated with boron tribromide (350 |il) in CH2CI2 (25 ml) but in this case the 
temperature was not allowed to exceed -30 The title compound was purified by 
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chromatography on silicagel using heptane^ethyl acetate = 1/0 ^ 0/1 (v/v) as the 
eluent , followed by preparative HPLC (method A). 

Yield: 35 mg; MS-ESI: [M+H]* = 529-2; HPLC: Rt ^ 28.24 mm (metiiod 2). 
Example 8 

Biphenvl-4-carbQxvlic acid Tl -acetvI-S-hvdroxv-7-'methoxv-4-f4-methoxv-phenvlV 
2^>4-trimethvl- 1 ,2-3,4-tetrahvdro-qttinoUn-6- viyamide 

According to general procedure D, the compound described in example 4 (50 mg) was 
treated with boron tribromide (100 pi) in CH2CI2 (4 ml) but in this case the temperature 
was not allowed to exceed 0 °C. The reaction mixture also contains the product 
described in example 10. The title compound was purified by chromatogr^hy on 
silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent 

Yield: 43 mg; MS-ESI: [M+H]"* = 565.4; HPLC: Rt = 32.53 min (method 2). 
Example 9 

Biphenvl-4-carboxvlic acid f 1 -acetvl-5,7-<iihvdroxv-4-(4-hvdroxv-'p henvlV2.2.4- 
trimethvl- 1 -2.3>4-tetrahvdro-quinolin-6- vl Vamide 

According to general procedure D, the compoimd described in example 4 (50 mg) was 
treated with boron tribromide (100 ^1) in CH2CI2 (4 ml) but in this case the temperature 
was allowed to reach 15 ^'C. The title compound was purified by chromatography on 
silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 33 mg; MS-ESI: [M+H]"*' = 537.4; HPLC: Rt = 24. 1 6 min (method 2). 
Example 10 

Biphenvl-4-carboxvlic acid Fl -acetvl-5-hvdroxv-4"(4-hvdroxv-phenylV7-methoxv- 
2.2>4-trimethyl"l>2.3.4-tetrahvd ro-< }uinolin-6-vlVamide 

According to general procedure the compound described in example 4 (400 mg) was 
treated with boron tribromide (800 |il) in CH2CI2 (25 ml) but in feis case the 
temperature was not allowed to exceed 0 **C. The title compound (- a byproduct as 
described in example 8) was purified by chromatography on silicagel using 
heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent 

Yield: 50 mg; MS-ESI: [M+H]"*' = 55L4; HPLC: Rt 27.58 min (method 2). 
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Example 11 

4,S-PHnedivl-figan-2-carboxvlic acid n-acetvl-5-hvdroxv-7-methoxv-4-(4-niftthnvy- 
)henvn-2.2.4-trimethvl- 1 .23.4-tetrahvdro-Quinolin-6-vll-amid^ 

According to general procedure D, the compound described in example 2 (200 mg) was 
treated with boron tribromide (336 id) in CH2CI2 (25 ml) but in this case the 
temperature was k^t at -78 "C. The title compound was purified by preparative HPLC 
(method A). 

Yield; 51 mg; MS-ESI: [M+H]* = 507.4; HPLC: Rt =2432 min (method 1). . 
Example 12 

Ar-ri-Acetyl-5-hvdrDXV-4-f4-hvdroxv-p henvn-7-methoxv-2.2.4-triniethvl-l ■2.3.4- . ■ 
tetrahvdro-Quinolin-6- vn-3.5-dichlQro-heti7amid^ 

According to general procedure D, the compound described in example 6a (75 mg) was 
treated with boron tribromide (38 yl) in CH2CI2 (5 ml). The title compound was 
purified by preparative HPLC (method A). 

Yield: 1 1 mg; MS-ESL- [M+H]* = 543.4; HPLC: R, = 25.66 min (method 2). . • • 
Example 13 

iV^ri-AcetYl-5-hvdr o xv-7-methoxv-4-r4- m ethoxv-p hftn vn-2.2.4-triniftthy l-i,9;^^ 
tetrahvdro-Quinolin-6-vl] -3.5-dimethvl-benzamidft 

I 

A=-ri-Acetvl-5,7-dimethoxv-4-r4-methoyY p henvn-2.2.4-trimethvl-1.2.^/ -t^tna- 
hvdroauinolin-6-vn-l.S-dimethvl-heny«Tn{Hp, 

According to general procedure B, the compound described in example le (800 mg), 
was acylated with 3,5-dimetiiylben2oic acid (330 mg). DMA (768 fiJ) and HATU.(l.l* 
g> in CH2CI2 (10 ml). The title compound was purified by chromatography on silicagel 
using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent 

Yield: 1.18 g 



^'-ri-Acetvl-5-hvdroxv-7-inethoxv-4-C4 - methoxv-p hft nvn-2.2.4-trimethvl-L2.r>.4- 
tetrahvdro-ouinolin-6-vn -3.5-dimethvl-benzamide 

According to general procedure D, the compound described in example 13a (300 mg) 
was treated with boron tribromide (513 fil) in CH2CI2 (25 ml), but in this case the 
temperature was not allowed to exceed -40 »C. The title compound was purified by 
preparative HPLC (method A). 
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Yield: 41 mg; MS-ESI: [M+H]'' = 517.4; HPLC: Rt= 13.89 min (method 3). 
Example 14 

i\/^->ri ->Ace1v]-5-hvdroxv«7-methoxv-4-f4-methoxv>i)henvn 1 .2.3,4-> 

tetrahvdrO"aiunolin-6-vl1-3.SKiibromO"ben2amide 

5 (a). JV^--fl-Acetvl-5,7-dimethoxv~4-(4-methoxvphenvlV2.2>4-trim 
hvdroquinolin"6-vll"3,S-dibromobenzamide 

According to general procedure B> the compound described in example le (800 mg), 
was acylated with 3,5-dibromobenzoic acid (616 mg), DMA (768 (d) and HATU (1-1 
g) in DMF (10 ml). The title compound was purified by chromatography on silicag^l 
10 using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 900 mg 

(b). . iV-ri -Acetvl-S-hvdro?cy-7"meflioxV'4-(4"methoxv-phenvlV2,2.4-trimethvl- 1 >23.4- 
tetrahvdro-qmnolin"6-vl1-3.5-dibromo-benzamide 

15 According to general procedure D, the compound described in example 14a (300 mg) 
was treated with boron tribromide (639 p.1) in CH2CI2 (25 ml), but in this case the 
temperature was not allowed to exceed -60 ^C. The title compound was purified by 
preparative HPLC (method B). 

Yield: 28 mg; MS-ESI: tM+Hf = 647 J2; HPLC: Rt = 16.29 min (method 3). 
20 Example 15 

BiphenvM-carboxvlic acid \l -acetvl-2>2.4-trimethyl-7-(2-morpholin«4-vl-ethoxvV4- 
phenyl- 1 ,2.3>4"tetrahvdrO'quinolin-6-YlVamide 

(a). 1 -FmoC"2"methoxV'-4"nitroaniline 

A solution of 2-methoxy-4-nitroaniline (3.0 g) and pyridine (1.6 ml) in THF (30 ml) 
25 was cooled to 0 ''C. FmocCl (5.07 g) was added in portions and after complete addition 
the ice-bath was removed and the mixture was stirred for 5 h. The THF was removed in 
vacuo and the residue dissolved in CH2CI2 (175 ml). Methanol (ca 100 ml) was added 
and the CH2CI2 was partly removed in vacuo until a precipitate formed* The mixture 
was allowed to stand for 1 h, after which time the crystals were collected by filtration 
30 and dried in vacuo to give the title compound. 

Yield: 6.32 g; MS-ESL [M+H]"" = 391.2 



- 35 . 



(b). 9-Fluorenvl me1hvl JV'-r2-methoxv-4-aminophenvncarbainate 

General procedure E: A mixture of the compound described in example ilSa. (6.07 g), 
acetic acid (8.9 ml) and THF (150 ml) was cooled to 0 ""C. Zinc dust (20.4 g) was added 
in portions and the ice bath was removed. After the tsemperature slowly reached 10 °C it 
rapidly rose to 45 "^C. After the reaction mixture was allowed to cool down to room 
tempemture, the excess of zinc was removed by filtration and a large amount of 
CH2CI2 (ca 500 ml) was added. The nuxture was washed with saturated aqueous 
NaHCOs (3x200 ml) and brine (1x200 ml). The organic layer was separated, dried 
(MgS04) , filtered and concentrated in vacuo until a precipitate formed; The mixture 
was allowed to stand overnight at 0 ^C, after which time the crystals were collected by 
filtration and dried in vacuo to give the title compound. 

Yield: 4.45 g. 

t' 

(c) . (7-Methoxv-2.2.4-trimethvl-1.2-^ihvdrr^ninnlm-. 6-vn-car^ acid 9jy.flunren- 
9-vlmethvl ester 

A mixture of tihe compoimd described in example 15b (4.45 g), I2 (157 mg), MgS04 
(7.4 g), 4-/er/-butylcatechol (61 mg) and acetone (ca 350 ml) was heated at reflux for 5 
h. The MgS04 was removed by filtration and the filtrate was concentrated in vacuo. 
The title compound was obtained by chromatography on silicagel using heptane/ethyl 
acetate = 9/1 => 7/3 (v/v) as the eluent. 

Yield: 4.24 g. 

(d) '- ri-Acetyl-7-methoxY-2.2,4-trimethvl. K2-^ihvdrQq u inolin>-6~vn-c a^^^ ar.iH q»l 
fluoren-9-vlmethvl ester 

To a solution of the compound described m example 15c (4.24 g) in pyridine (25 ml) 
and CH2CI2 (25 ml) was added a small amount of DMAP (ca 20 mg). Acetyl chloride 
(2.0 ml) in CH2CI2 (20 ml) was slowly added. After complete addition the mixture was 
diluted with CH2CI2 (ca 100 ml) and washed with water (3xi00 ml), 0.1 M aq HCl 
(3x100 ml), 0.5 M aq HCl (lx]00 ml) and brine (Ixioo ml). The organic layer was 
dried (MgS04) and concentrated in vacuo. The title compound was obtained by 
chromatography on silicagel using heptane/ethyl acetate = 9/1 => 7/3 (v/v) as the 
eluent 
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Yield: 3.91 g. 



^.■^ ,.A.^tvUfi-aim---^-^^thoxv-2.2.4-trimethv1-1 2-dihYdroquinoline 

Piperidine (8.0 ml) was added to a solution of the compound described in example 15d 
(3 91 g) in CHaCU (80 ml). After 1.5 h. the reaction mixture was concentrated m vacuo 
and the title compound was obtained by chromatography on silicagel usmg 
heptane/ethyl acetate = 9/1 => 7/3 (v/v) as the eluent 

Yield: 2.2 g 



10 



IS 



20 



acid 



' 1 .acetvl-7-mft>hnxv-2.2.A-triinethvl- 1 .2- 



(f). Tti phenvl-4- carboxvlic — 
Hibvdroaui ""^ in-6-vlVamide 

General procedure F: To a mixture of the compound described in ^^P^^J^^^ f 
g) toluene (45 ml) and pyridine (5 ml) was added 4-biphenylcarbonyl chloride (2.2 
S' If the reaction did not reach completion after 3 h at room temperature, an additional 
portion of 4-biphenylcarbonyl chloride (2.0 g) was added. Stirring was continued for 
30 min. after which the reaction mixture was concentrated in vacuo^ ^ 
taken up in ethyl acetate (ca 100 ml) and washed with saturated aq NaHCO , (100 ml) 
1 M aq HCl (3x100 ml) and brine (100 ml). The organic layer was dned (MgSO*) and 

• concentrated in vacuo. To the residue was added CHaCh (ca 50 ml) and the soUds w«e 
removed by filtration and discarded. The filtrate was concentrated in vacuo and the title 
compound was obtained by chromatography on sUicagel using heptane/ethyl acetate - 
1/0 => 1/1 (v/v) as the eluent 

. Yield: 3.1 g. 



25 



30 



^ ^ ...u^ ^u.. n-Bce^rl-7-hvdroxY-2A4-trimethY1-4-phenYl-lA3,4- 

teirahvdroq'"nolin-6-vlVamide 



General procedure G: To a solution of the compound described in example ISf (3.1 
g) hi benzene (100 ml) was added aluminum trichloride (5.6 g) and the reaction 
mixture was stirred for 20 h at room temperature. The reaction was quenched witix H2O 
(ca 1 00 ml) and the pH of the mixture was adjusted to pH 8 with 2 M aq NaOH while 
stirring vigorously. Ethyl acetate (ca 300 ml) was added and the organic layer was 
washed with H2O (2x150 ml) and brine (1x150 ml), dried (MgSO*) and concentrated 
in vacuo to yield the product that was used without further purification. • 
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Yield: 3.5 

(hV Bi phenvl-4-carboxvlic acid ri-acetvl-2J2.4-trimeihvl-7-(2-morphol in-4-vUe1hoxvV 
4-phenvl- 1 .23 .4-tetrahvdro-quinolin-6- vll-amide • 

General procedure H: A mixture of fhe compound described in example ISg (70 mg), 
iV-(2-chloroethyl)-morpholine hydrochloride (31 mg), CS2CO3 and DMF (3 ml) was 
stiired at 50 **C, until no starting material remained. The reaction mixture was diluted 
with ethyl acetate (15 ml) and water was added (ca 15 ml). The organic layer was 
washed with water (3x15 ml), separated, dried (MgS04) , filtered and concentrated m 
vacuo. The title compound was obtained as the corresponding HCl salt by 
lyophilization firom a mixture of 1,4-dioxane and H2O containing HCL 

Yield: 63 mg (HCl salt); MS-ESI: [M+H]'' = 618.6; HPLC: Rt = 19.49 min (method 4). 
Example 16 

BiphenvM-carboxvlic acid (l.-acetyl-7Kiimethvlcarbamovlme1hoxv-2.2.4-trimethvl-4- 
phenvl- 1 >2.3«4-tetrahvdro-quinolin-6"Vr^-amide 

According to general procedure H, the compound described in example 15g (79 mg) 
was alkylated with 2-chloro-iV,iV-dimethylacetamide (23 mg) and CS2CO3 (255 mg) in 
DMF (2 ml). The title compoxmd was purified by crystallization iBrom CH3CN. 

Yield: 1 5 mg; MS-ESI: [M+H]"*" = 590.6; HPLC: Ri = 23.58 min (method 5). 
Example 17 

BiDhenvM'Carboxvlic acid Fl -acetvl-2,2.4-trimethvl-4-phenvl-7-f3-piperidin"l-vl- 
propoxvV 1 .2-3 .4-tetrahvdro -qu inol in-6-vn-amide 

According to general procedure H, the compound described in example 15g (79 mg). 
was alkylated with iV'-(3-chloropropyl)piperidine hydrochloride (37,4 mg) and CS2CO3 
(255 mg) in DMF (2 ml). The titie compound was purified by crystallization from 
CH3CN. 

Yield: 83 mg (HCl salt); MS-ESI: [M+H]'' = 630.8; HPLC: R, = 15.49 min (method 5). 
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Example 18 

BiphenvM-carboxvlic acid Tl -acetvl-2.2.4>trimetfa vl-4--phenvl-7--fpvridin--2>- 
vlmetboxvV 1 ,23,4"tetrahvdrO"auiPolin''6-vn"amide 

According to general procedure H, the compound described in example 15g (79 mg) 
was alkylated with 2-.picolyl chloride hydrochloride (31 mg) and CS2CO3 (255 mg) in 
DMF (2 ml). The title compound was purified by crystallization from CHaCN- 

Yield: 32 mg (HCl salt); MS-ESI: [M+H]"" « 596.6; HPLC: Rt = 22.41 min (method 6). 
Example 19 

Biphenvl-4-carboxvlic acid F 1 -acetvl-2>2,4-trimethvU4-phenvl-7-fpvridin-3- 
ylmethoxv^" 1 .23>4-tetrahvdro-auinolin"6-vn-amide 

According to general procedure H, the compound described in example 15g (79 mg) 
was alkylated with 3-picolyl chloride hydrochloride (31 mg) and CS2CO3 (255 mg) in 
DMF (2 ml). The title compound was purified by crystallization from CH3CN. 

Yield: 36 mg (HCl salt); MS-ESI: [M+Hf = 596.6; HPLC: Rt = 19.70 min (method 6). 
Example 20 

BinhenvM-carboxvlic acid F 1 »-acetvl->2.2.4-trimethvl-4-phe nvl-7-(pvridin-4- 
vlmethoxvV 1 .23,4-tetrahvdro-quinolm- 6- vlVamide 

According to general procedure H» the compound described in example 1 5g (79 mg) 
was alkylated with 4-picolyl chloride hydrochloride (31 mg) and CS2CO3 (255 mg) in 
DMF (2 ml). The title compoimd was purified by ciystalUzation from CH3CN 

Yield: 3 1 mg (HCl salt); MS-ESI: [M+H]'" = 596.4; HPLC: Rt ^ 17.09 min (method 6). 
Example 21 

Biph e nyl-4-carboxvlic acid ri"acetyl-7-(2- dimethv lamino-ethoKv)-2.2.4-trimethyl-4- 
phenvl-l>2.3.4-tetrahvdro-Quinolin-6>-vll-amide 

According to general procedure H, the compoimd described in example 15g (79 mg) 
• was alkylated with 2-dimethylaminoethylchloride hydrochloride (27 mg) and CS2CO3 
(255 m^ in DMF (2 ml). The title compound was purified by crystallization from 
CH3CN. 

Yield: 55 mg (HCl salt); MS-ESI: [M+H]"" = 576.6; HPLC: R* = 14.94 mm (method 5). 
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Example 22 

Bi phenvl-4-r.arbQxvlic acid fl-acetvl-7-carbamo vlmethoxv-2.2.4-trimethvl-4-phen^ 
1 .2.3.4-tetrahvdro-auin olm-6-vlVamide 

According to general procedure H, the compound described in example 15g (79. mg) 
was alkylated with 2-chloroacetamide (18 mg) and CS2CO3 (255 mg) in DMF (2 ml). 
The title compound was purified by preparative HPLC (method A), 

Yield: 60^ mg; MS-ESI: [M+H]"*- = 562.4; HPLC: Rt - 20.47 min (method 5). 
Example 23 

Morpholine^carbQxvlic acid (3>a- acetvl^6>rrbiDhenvl>4-carbonvlVaminol-2;2,4- 
trimethvl-4->phenvl- 1 .2.3.4>tetrahvdro- qumolin-7-vloxv> -propylVamide • 

According to general procedtare H, the compound described in example 15g (79 mg) 
was alkylated with morpholine-4-carboxylic acid (3-chloropropyl)amide (40 mg)' and 
CS2CQ3 (255 mg) in DMF (2 ml). The title compound was purified by preparative 
HPLC (method A), 

Yield: 52.4 mg; MS-ESI: [M+H]"" = 675.6; HPLC: Rt = 22.3 1 min (method 5). 
Example 24 

Furan-2-carboxvlic acid 1 ^acetvl"6 -(3 .5-dibromo-ben zoylammoV2.2>4-trimethYl-4- 
phenvl-1 >2.3.4>tetrahvdro-quinolin -7-vl ester 

(a). ^^-(l»Acetvl-7>methoxv-2>2,4-trimethvl- 1 ,2-dihv droquinolin-6-vlV3.5-dibromo- 
benz^Mde 

According to general procedure F, the compound described in example 1 5e (1 .0 g) was 
acylated with 3,5-dibromobenzoyl chloride (1.72 g) in toluene (9 ml) and pyridine (1 
ml). The title compound Avas obtained by chromatography on silicagel using 
heptane/ethyl acetate = S/2 (v/v) as the eluent. 

* 

Yield: 1.3 g 



(b), 1 .Acetvl-7-hvdroxv-2.2.4-trimethvl -4-phenvl- 1 i.3.4-tetrahvdroaumolin-6-vlV 
3.S-dibroino-ben2amide 

According to general procedure G, the compound described in example 24a (1 .3 g) was 
stirred with AICI3 (1.0 g) in benzene (50 ml). The product obtained was used without 
furttier purificadon. 
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Yield: 1.39 g 

* 

(c\ Furaii-2"Carboxvlic acid l-ace1vl-6"G>S-dibromO"ben znYlanii'n oV2J2>4--lTimethvl-4- 
phenyl- 1 .2.3,4'-tetrahvdro-quinolin-7-vl ester 

5 A mixture of the compound described in example 24b (100 mg), fiiroyl chloride (16 ^1) 
and DIPEA (60 jaI) and CH2CI2 (5 ml) was stirred at room temperature until no starting 
material remained. Water was added and the organic layer was separated, washed with 
brine, dried (MgS04) and concentrated in vacuo. The title compound was purified by 
preparative HPLC (method A). 

10 Yield: 47 mg; MS-ESI: [M+Hf = 681^2; HPLC: Rt = 3L6 min (method 2). 
Example 25 

A^"ri-Acetvl-7'^2-ammo-ethoxvV2.2.4-trimethYM-phenvl-1.23.4-tetrahv^^ 
6-vl]-3,5HiibromO"benzamide 

General procedure I: A mixture of the compound described in example 24b (100 mg),. 

15 tert-hvtyX //-(2-hydroxyethyl)carbamate (29 mg), DtBAD (79 mg), DIPEA (60 and 
an excess of polymer bound triphenylphosphine in CH2CI2 (5 ml) was stirred at room ' 
temperature until no starting material remained. The reaction mixture was filtered and 
washed with water and brine. The organic layer was separated, dried (MgS04) and 
concentrated in vacuo. The crude product was taken up in CH3CN (ca 1 ml) and a few 

20 drops of TFA were added facilitating cleavage of the rer^-butylcarbamate. The title 
compound was purified by preparative HPLC (method A). 

Yield: 17 mg (TFA salt); MS-ESI: [M+H]'' = 630.2; HPLC: R< = 15.6 min (method 2). 
Example 26 

(241 - Acetvl- 6 -f 3.5-dimethvl- b en20vlaminoV2.2>4-trimet hv M-phenvl- 1 .23.4- 
25 tetrahvdro-quinolin-7-vloxv1-et hYl}-carhaTn ic acid /er/-butvl ester 

(a). iHl-Asetyl-2=iMte 

benzamide 
— — — — — 

According to graeral procedure F, the compound described in example 15e (1.0 g) was 
acylated with 3,5-dimethylben2oyl chloride (0.97 g) in toluene (9 ml) and pyridine (1 
30 ml). The title ' compound was obtained by chromatography on silicagel using 
heptane/ethyl acetate = 8/2 (y/\) as the eluent. 



Yield: 1 .1 g 
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G>)- i^^-n -Acetvl-7"hvdroxA^"2:2.4-trimethvl-4-phenYl>1.2J.4->te^ 
S.S-dimethvlbenzamide r 

According to general procedure G, the compound described in example 26a (1 .1 g) was 
stirred with AICI3 (LO g) in benzene (50 ml). The product obtained was. used without 
further purification. 

Yield; 1.3 g 

(c). l2-ri-Acetyl~6-(3,5-dimethyl-benzovlaminoV2,2,4-trimeihvl-4-phenvl->1.2,3 
tetrahvdro-quinQlin-7--vloxvVethvU-carbamic acid fer^butvl ester 

According to general procedure I, the compouad described in example 26b (100 mg) 
was alkylated with terZ-bulyl iS^-(2-hydroxyethyl)carbamate (37 mg), DtiBAD (101 mg), 
DIPEA (77 ^1) and an excess of polymer bound triphenylphosphine in CH2CI2 (5 ml). 
In this case the the /e/t-butylcarbamate was not cleaved, afifording the title product after 
preparative HPLC (method A) and lyophilizatioiL 

Yield: 38 mg; MS-ESI: [M+H]" = 600.4; HPLC: Rt = 33.1 min (method 2). 

a 

Example 27 

A^41'Acetvl-7-<furan-2-vlmethoxv^>2.2.4-trfanethYl>4-phen^ 

q uinolin-6-vll-3. 5>»dimethvl-heTi7aniirfft 

According to general procedure I, the compound described in example 26b (100 mg) 
was alkylated with 2-(hydro5iymethyl)furan (21^1), DtBAD (101 mg), DIPEA (77 jil) 
and an excess of polymer bound triphenylphosphine in CH2CI2 (5 ml). The title product 
. was purified by preparative HPLC (method A), followed by lyophilizatioru 

Yield: 16 mg; MS-ESI: [M+H]* = 537.4; HPLC: Rt = 32.8 min (method 2). 
Example 28 

m 1 -Acetvl-2>2,4->trim ethvl-4~phenv^7-(Dvridin-4>vlmethoxvV 1 ^.3.4-tetrahvdrQ- 
quinolin-6-vn"3,S-dichloro-benzamide 

(a). N-a - Acetvl-7-methoxv-2 .2,4-trimethvl-. 1 >2-dihvdroQuinolin>>6->vIV3.S-dichlQrn- 
benzamide 

According to general procedure F, the compound described in example 15e (LO g) was 
acylated with 3,5-dichlorobenzoyl chloride (1.2 g) in toluene (9 ml) and pyridine (1 
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mi). The title compound was obtained by chromatography on siUcagel using 
heptane/ethyl acetate = 8/2 (v/v) as the eluent 

Yield: 1.47 g 



5 (b). A/-f1-Acetvl-7-hvrimxv-2.2.4-^'tTiethvl-4 - phenvl-1.2.3.4-tetrahvdroquin^ 
3.S-dichlorQben2amide 

Accoiding to general procedure G, the compound described m example 28a (1.47 g) 
was stirred with AlCU (1.5 g) in benzene (75 ml). The product obtained was used 
vdtiiout further purification. 

« 

10 Yield: 1.51 g 

(c). A;Lri-Acetvl-2 ,?., A-lTimetfavl-4-phenvl-7-f n vridin-4-vlmethoxv')-l,2.3,4-tetrahy^^ 
qiiin nlin-6-vn-3.5-dich lfflO::bCT^aida 

According to general procedure H, the compound described in example 28b (100 mg) 
15 was alkylated with 4-picolyl chloride hydrochloride (36 mg) and CS2CO3 (255 mg) in a 
mixture of DMF (1 ml) and CH2CI2 (4 ml). The tile compound was obtained as the 
corresponding TFA salt after preparative HPLC (method A), foUowed. by 
lyophilization. 

Yield: 35 mg (TFA salt); MS-ESI: [M+H]^ = 588,4; HPLC: Rt = 18.0 min (method 2). 



20 Example 29 

ALfi ^ Ar^t YU9..2.4-trimethyU4^nhenvl-7 --r2-pvrrolidm^ ,2,3,4-tetrahydro- 
qiiinolin-6-vl l-3 ..^-dimethvl-benzamide 

General procedure J: A mixture of the compound described in example 26b (1 00 
mg), 2-chloroethylpyrrolidine hydrochloride (41 mg) and DBPEA (77 (d) in CH2CI2 (5 
25 ml) was stirred at room temperature until no more starting material remained. Water 
was added and the organic layer was separated, washed with brine, dried (MgS04) and 
co^centrated in vacuo. Purification by means of preparative HPLC, followed by 
lyophilization gave the title compound as the corresponding TFA salt 
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Yield: 104 mg (TFA salt); MS-ESI: [M+H]"*^ = 554.4; HPLC: Rt == 15.2 min (method 2), 
Example 30 

N-U ->Acetyl-2>2.4-trimethvl-7"f5-methvHsoxazol"3"Vlmeth^ 1 >2>3.4- 

tetrahvdro-quinolin-6"Vl>3>S-dimethvl-beiizamide 

According to general procedure J, the compound described in example 26b (100 mg) 
was alkylated with (chloromethyl)-5-methylisooxazole (32 mg) and DEPEA (77-^.1) in 
CH2CI2 (5 ml). Purification by means of preparative HPLC (method A), followed by 
lyophilization gave the title compound. 

Yield: 41 mg; MS-ESI: [M+H]* = 552.4; HPLC: Rt = 3 L3 mih (method 2). 

■ 

Example 31 

j\^"ri"AoetvI"7-f2^ethvlaminO"ethoxvV2^.4-trimethvl-4"Phenvl"1.23.4--tetrahv 
quinolin-6-vll'-3.5"dimethvl-benzamide: compound withtrifluoro-acetic acid 

According to general procedvire J» the compound described in example 26b (100 mg) 
was alkylated with iS^,i\^-diethylaminoethylchloride hydrochloride (42 mg) and DIPEA 
(77 |J) in CH2CI2 (5 ml). Purification by means of preparative HPLC (method A), 
followed by lyophilization gave the title compound as its corresponding TFA salt 

Yield: 43 mg (TFA salt); MS-ESI: [M+HQ'^ = 556.4; HPLC: Rt = 15.2 min (method 2). 
Example 32 

i\f-ri-Acetvl-2.2.4-trimetfavl-4-phenvr-7-(pvridin-4-vlmeth^ 
qui nolin-6-yl]-5-bromo-2-methylamino-benzamide 

(a). iSr-(l-Acetvl-7-metho > cv-2>2.4-trimethvl- 1 .2-dihvdroqu i nolin-6-vlV5-bromo"2- 
methvlamino-benzamide - . . . .... ... 

According to general procedure F, the compound described in example 15e (1.0 g) was 
acylated with 5-bromo-2-methylamino-benzoyl chloride (1 .43 g) in toluene (9 ml) and 
pyridine (1 mi). The title compound was obtained by chromatography on silicagel 
using heptane/ethyl acetate — 8/2 (v/v) as the eluent. - ' 
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Yield: 595 mg 

(b). N-( 1 -Acetvl"7-hvdroxv-2^.4-tiAnethvI-4-Dhenvl- 1 .2.3,4-tetrahvdroq iMn AHn^-yiy 
5-bromo-2-inethvlainino-ben2amide 

5 According to general procedure G» the compound described in example 32a (595 mg^ 
was stirred with AICI3 (0.75 g) in benzene (50 ml). The product obtained was used 
without further purification. 

Yield: 437 mg 

■ ■ 

10 (c), JV^ri-Acetvl-2.2.4-trimethvl"4-phenvl-7-(pvridin--4-vime&^ 
qiiinn1m-6 -vlV5-bromO'2-methvlamino-benzamide 

According to general procedure H, the compound described in example 32b (44 mg) 
was alkylated with 4-picolyl chloride hydrochloride (15 mg) and CS2CO3 (ca 100 mg) 
in a mixture of DMF (1 ml) and CH2CI2 (4 ml). The tile compound was obtained as the 
15 corresponding TFA salt after preparative HPLC (method B). . 

Yield: 18 mg (TFA salt); MS-ESI: [M+H]'*' = 629.4; HPLC: Rt == 18.1 min (method 2). 
Example 33 

Furan-2-carboxvlic acid n- a cetvl"7-dimethvlaniinb-2J2>4-trimethvl-4-phenvl-1.2.3.4> 
tetrahvdro-quinolin"6-vlVamide 

20 (a). (2.2.4-Trimethvl-1.2-<iihvdroQuinolin"6-vlVcarbamic acid ^gyt-butvl ester 

A mixture of JV'-Boc-l,4-phenylenediamine (75 g), MgS04 (216 g), 4-/er/-butylcatechoI 
(1.8 g) and iodine (4.7 g) in anhydrous acetone (600 ml) was refluxed for 20 h. The 
MgS04 was removed: by filtratioh and the filtrate- was concentrated in vacuo. The 
residue was chromatographed on a short plug of silicagel using heptane/ethyl acetate = 
25 8/2 (v/v) as the eluent to give the product as a brown oil* 

Yield: 41 g. 

(h\ n->Acetvl-2J2.4"trimethvl"h2-dihvdroquinolin-6-vlVcarbamicacid tey/-butyl ester 

A solution of the compound described in example 33a (41 g) in pyridine (200 ml) and 
30 CH2CI2 (200 ml) was cooled to 0 X^. Acetyl chloride (21 ml) in CH2CI2 (50 ml) was 
added dropwise. After complete addition the mixture was stirred for 3 h at room 
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temperature. Ethyl acetate (2 1) and H2O (2 1) were added and the organic layer was 
separated, dried (MgS04) and concentrated in vactdo. The title compound was obtained 
by crystallization j&om ethyl acetate. 

Yield: 23 g. 

5 

(c) . 1 ,Acetvl->6-amino-2.2>4«trimethvM-ph envl>l .2-3>4-tetrahvdroQuinoline 

According to general procedure G» the compound described in example 33b (333 g) 
was stirred with AICI3 (40.4 g) in benzene (700 ml). The product was purified, by 
chromatography on silicagel using heptane^ethyl acetate = 8/2 (v/v) as the eluent. 

10 Yield: 22.4 g 

(d) . fl--Acetvl->2,2.4-trimethvl-4>phenvl-l-23.4-tetrahvdroQuinolin-6-vlVcarba^ acid 
Q^fliinren ylmethvl ester 

Pyridine (6.4 ml) was added to a solution of the compound described iri example 33c 
15 (22.4 g) in THF (300 ml) and the resulting mixture was cooled to 0 °C. A solution of 
FmocCl (20.7 g) in THF (100 ml) was added dropwise and after the -addition was 
complete the mixture was stirred for 1 h at room temperature. The reaction mixture was 
concentrated in vacuo and ethyl acetate (800 ml) and 0.3 M aq HCl (500 ml) were 
added. The organic layer was separated and washed with 0.3 M HCl (2x500 ml), H2O 
20 (500 ml) and brine (500 ml), followed by drying (MgS04) and concentration in vacuo. 
The product was used without further purification in the next step. 

Yield: 43 g 

(e) n-Acetvl-2.2.4-trimeWl'7-nitro4-phenvl-L23>4-tetrahvdro quino 
2S carbamic acid 9-fluorenvlmethvl ester 

Fuming nitric acid (3.07 ml) was added dropwise over a period of 10 min to a mixture 
of the compound described in example 33d (43 g) and acetic acid (230 ml) in CH2CI2 
(230 ml). The reaction mixture was stirred until full conversion of starting material 
after which H2O (150 ml) was added. The aqueous layer was s^arated and extracted 
30 with CHaCh (150 ml). The combined organic layers were washed with saturated aq 
NaHCOs (3x200 ml) and brine (200 ml), followed by drying over MgS04 and 
filtration. Methanol (ca 200 ml) was added and the CH2CI2 was carefully removed in 
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vacuOt after which the mixture was allowed to stand at room temperature overnight 
The bright yellow crystals were collected by filtration and dried CMgS04) in vacuo. 

* 

Yield: 29.3 g. 

5 (f). f 1 - Acetv^7-amino>'2.2>4-trimethvl-4-phenvl- 1 .23 >4"tetrahvdroquinolin-6'-vI V 
carbamic acid 9-fluorenvlmethvl ester 

According to general procedure the compound described in example 33e (20 g) was 
reduced using zinc dust (45 g) and acetic acid (20 ml) in THF (ca 600 ml), to give the 
product which was used crude in the next step. 

10 Yield: 21 g . 

(g) n-AcetVl-7-dimethvlamino-2,2,4-trimethvl-4"phenvl«h23.4"tetrahvdroquinolin"6^ 
vlVcarbamic acid 9'-fluorenylmetfavl est er 

15 An aqueous solution of formaldehyde (37 %, 3,8 ml) was added to a solution of the 
compound described in example 33f (12 g), acetic acid (15.7 ml) and sodium 
cyanoborohydride (2.9 g) in methanol (200 ml), which gave rise to an exothermic 
reaction and the formation of a white precipitate. An additional amount of MeOH was 
added to facilitate stirringl After stirring for 15 min, the precipitate was collected by 

20 filtration and washed with MeOH/H20 =1/1 (v/v). The filtrate was partly concentrated 
to give more solid material which was also collected. The combined solids were 
recrystallized* fi"om CifcCfe/MeOH to give the dimethyl ated compound. 

Yield: 9.7 g . 

* 

25 (h). l-Acetvl-6"Amino-7-dimethvlaminO"2.2.4->trimethvM-phenvl-1.23.4"tetrahvdro» 
quinoline 

Piperidine (7.7 ml) was added to a solution of the compound described in example 33g • 
(4.5 g) in CH2CI2 (70 ml). After 24 h, the reaction mixture was diluted with CH2CI2 
(100 ml) and washed with 0.5 M aq HCl (2x150 ml)» water (100 ml) and brine (1 ml). 
30 The organic layer was dried CMgS04) and diluted to a total volume of 200 ml. This 
stock solution of Ihe title compound (ca 13.8 mg/ml) was used for ftirther reactions. . 
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(5). acid f 1 -a / ^^tv1-7-dimethvlainmo-2.2,4-trimethvl-4-phenYJ .- : 

1 ,2.3.4-tetrahvdro-Q uio QHn-6-vlVamide 

Trieliiylaniine (38nl) and 2-furoyl chloride (27 jil) were added to a solution of the 
compound described in example 33h (96.6 mg) in CH2CI2 (10 ml) and the resulting 
5 mixture was stirred until fuU conversion of startmg material was achieved. The title 
compound was purified by chromatography on silicagel using heptane/ethyl acetate - 
1/0 =0 0/1 (v/v) as the eluent 

Yield: 5.5 mg. MS-ESI: [M+H]* = 446.2; HPLC: Rt = 19.02 min (method 2). 
Example 34 

10 S-Mathvl-thiopb^^tie-2-carboxvli ^- acid (1 -acefv1-7-dimethvlamiT>p-2 A4-trimethYl-4- 
p]tf ftT^ yl- 1 .2.3.4-tetrahvdro-aiiinolin-6-v lVamide 

Accordmg to general procedure A, Ihe compound described in example 33h (96.6 mg) 
was acylated wilh 5-methylthiophene-2-carboxyUc acid (39.1 mg), HATU (157 mg) 
and DIPEA (239 pi) in CH2CI2 (10 ml). The title compound was purified by 
15 preparative HPLC (mefliod B). 

Yield: 35.5 mg; MS-ESI: [M+Hj* = 476.2; HPLC: Rt = 21.26 min (method 2). < 

■ 

Example 35 

pirhftn vl-4-carb»xvHc acid n-acetvl-7-dimethvlamino-2,2Atrimethyl-4-phenyl- 
1 ,2^^ /-tetrahvdro-quiDolin-6 -vlVamide 

20 According to general procedure A, the compound described in example 33h (96.6 mg) 
was acylated with 4-biphenylcarboxylic acid (54.4 mg), HATU (157 mg) and DIPEA 
(239 111) in CH2CI2 (10 ml). The title compound was purified by preparative HPLC 

... (methods) 

Yield: 3 1 .5 mg; MS-ESI: [M+H]* = 532.4; HPLC: Rt = 24.92 min (method 2). 

25 Example 36 

Y-f 1 - A ».fttvl-7-dimethvlajnmf.-2.2.4-trim ftthvl-4-Dhenvl-l .2.3.4-tetrahYdro-quinolin-6- 
y1V^.5-dibromo-ben2gmide 

Accordmg to general procedure A, the compound described in example 33h (96.6 mg) 
was acylated with 3,5-dibromobenzoic acid (77 mg). HATU (157 mg) and DIPEA (239 
30 ^1) in CH2CI2 (10 ml). The title compound was purified by crystallization firom 
CH2CI2/CH3CN. 
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Yield: 243 mg; MS-ESI: [M+H]"" = 614.2; HPLC: R, = 27.71 min (method 2). 
Example 37 

Cvclopentanecarboxv lic acid n"acetvl-7-diinethvlamino-2.2.4>-trimethvl-4-Dhenvl> 
1 .23 >4-tetrahvdro-quinolin-6-vlVamide 

According to general procedure A, the compound described in example 33h (137 mg) 
was acylated with cyclopentanecarboxylic acid (128 jil), HATU (224 mg) and DBPEA 
(400 in CH2CI2 (1 0 tnl). The title compoxmd was purified by chromatography on 
silicagel using heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent. 

Yield: 148 mg; MS-ESI: [M+H]"" = 448.4; HPLC: Rt = 12.93 min (method 1). 
Example 38 

^^-fl-Acetvl-7-dfaneth vlamino-2.2.4-trimethvl-4--Dhenvl-K23.4-tetr^^ 
vlVisobutvramide 

According to general procedure A, the compound disscribed in example 33h (137 mg) 
was acylated with isobutyric acid (110 ^1), HATU (224 mg) and DIPEA (400 in 
CH2CI2 (10 ml). The title compound was purified by chromatography on silicagel using 
heptane/ethyl acetate = 1/0 => 0/1 (v/v) as the eluent- 

Yield: 43 rag; MS-ESI: [M+H]**" = 422.4; HPLC: Rt = 9.99 min (method 1). 
Example 39 

Furan-2-<;arboxvlic acid f 1 "acetvl-»7-furan-2-vlcarbonvlamino-2.2.4-trimethvl^-» 
phe nvl-l>23>4-tetrahvdroquinolin-6 -yl)-amide 

To solution of the compound described in example 33f (150 mg) and triethylamine (43 
in CH2CI2 (1 ml) was added 2-fiiroyI chloride (30 ^il). After complete consumption 
of starting material, 1 M aqueous HCl was added, the organic layer was separated 
followed by the addition of piperidine (1 ml) and the resulting mixture was stirred 
overnight The reaction mixture was washed with 1 M aqueous HCl, the organic layer 
separated, dried (MgS04) and concentrated in vacuo. The title compound was purified 
by chromatography on silicagel using heptane/ethyl acetate = 1/0 => 0/1- (v/v) as the 
eluent , followed by preparative HPLC (method A). 

Yield: 18 mg; MS-ESI: [M+H]"^ = 512.4; HPLC: Rt = 19.92 min (method 2). 
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Example 40 



M f i-ar^iyl-2.2.4-triip^thvl-4-phenvl-7- 



1 - A .^tvl-fi-amino- ^ ? A.ir;«.«thvl-4. nheiiv1-7-propYlamino-l ^,3,4- 
5 tftfrah ydro q'iinoliPe 

r-.n^ral nrocedure K: To a mixture of tiie compound described in example 33f (750 
Z^ZT^S^ m). sodium cyanoborohydride (135 m^ and MeOH dO ml) was 
a^;d propionaldehyde (94:2 ,1). The mixture was stin^i for 18 h. water was add«i 
and Jprecipitate was collected by filtration. TH. precipitate was ^en up m CH.a. 
10 no ml) piperidine (1 ml) was added and the insulting mixture was st«red forl8 h. The 
'rlti^mLurewL washed with iMaqueo^HCl, the or^c l^^^^^ 
and diluted lo atotal volume of 50 ml. -nus solution was used for foUowmg reactions. 

(b). < K...^vi-tH.nhene- r>->>--v-^^i'>'- n-.r.etv1-?.?.,4-trimethYl-4-phenyl-7, 
15 pro pvlamino - ? ,^ ,^ A-t«tr,>Wro-Quinolin-6-Ylkamide 

According to general procedure A. the compound described in -^f j^^ ^l^^ 
was acylLd with 5.methyithlophene.2-carboxylic acid (39.1 mg), HATU (157 mg) 
and DIPEA (239 pi) in CH2CI2 (10 ml). lUe title compound was pnnfied by 
preparative HPLC and lyophilized. 
20 Yield: 18.3 mg; MS-ESI: [M+Hl^ = 490.4; HPLC: Rt = 23.96 min (method 2). 

Example 41 . , ^ i i o i a 

^. , „-u. ^.. ...M n-acetvl-7-KhvlaTnino.2,2,4.trim.Thyl-4-phenyl-l,2,3,4- 

t»tral1 y/^rn-qu^nolin - 6-vl)-a mide 

(a). ^-AP ^1-6-ami " »-'7-ftthvlamino-?.,?„4-trimetfaYl-4-phenyl-l,2. 3,4-: 

25 t^trahvdroq uinoline 

According to general procedure K, the compound described m «cample 33f (750 m^ 
was alkylated using acetaldehyde (73.3 mD. and deprotected wrth ptpendme (1 ml) to 
give after work up and dilution a solution of the tiUe compound m CH2CI2. 

30 (b). x>,^...vU^-....ho:cvli c o-^^ n -..^l-7-rth-it,mino-? ? 4-1rimethyl-4-phenyl- 
1 9.^-^ /-■tBtrahvdrQ-quinolip-fi-vl^--aniicie 



'1. 
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According to general procedure A, the compound described in example 41a (100 mg) 
was acylated with 4-biphenylcarboxyUc acid (54.4 mg), HATU (157 mg) and DIPEA 
(239 111) in CH2CI2 (10 ml). The title compound was purified by preparative HPLC and 
lyophilized. 

Yield: 9.8 mg MS-ESI: [M+H]* = 532.4; HPLC: = 25.55 min (method 2). 
Example 42 

S-Methyl-thiophene-2-carboxvlio acid n - acetvl-2, 7., 4-trimethvl-4-phenvl-7-rfp vridm- 
T-vlmethy lVaminol-l .2.3.4-tetrahvdro-quinolin-6-vl ^ -am irlft 

l-Acetyl-6-amino-2,i2,4-trimethvl-4-phenv l -7-rfawMin-4-vlmethvlVaniin^]- 
1 .2.3.4-tetrahvdroquinoline 

According to general procedure K, the compound described in example 33f (750 mg) 
was alkylated using 4-pyridinecarboxaldehyde (125 ^1), and deprotected with 
piperidme (1 ml) to give after work up and dilution a solution of the title compound in 
CH2CI2. 



S-Methyl-thiophene-2-carboxvlic acid n-acetvl-2.7..4-trimethvl-4-p h^nY'-'^- 
rrpyridin-4-vbnethvn-amino1-1.2.->.4.teT r ahvdro-q uirtol in-6-vn-aTnidR 

According to general procedure A, the compound described in example 42a (1 14 mg) 
was acylated wilfa 5-methylthiophene-2-carboxylic acid (39.1 mg), HATU (157 mg) 
and DIPEA (239 jd) in CH2CI2 (10 ml). The tiUe compound was purified by 
preparative HPLC and lyophilized. 

Yield: 51 mg; MS-BSI: [M+H]* = 539.4; HPLC: Rt = 13.19 min (method 2). 
Example 43 

5-MgthYl-thiophene-2-carhox vlic ac id i 1 - a cetvl-2.2.A-trimethvl-4-nh«nvl-7-rfnvrid.-n- 
3-vlmethvl'>-aminQl-1.2/^. 4-tetrahvdm-numolin.fi.vi) .a^,H^ 

l-Acetyl-6-amino-2.2.4-trinie thvl-4-Dhenv1-7-rfovridin-3-vlmethvlVamm»1. 
1.2.3.4-tetrahvdr<;>qv y'nf>linft 

According to general procedure K, the compound described in example 33f (750 mg) 
was alkylated usmg 3-pyridinecarboxaldehyde (125 (iJ). and deprotected with 
piperidine (1 ml) to give after work up and dilution a solution of the title compound m 
CH2CI2. 
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(b). 5-Methvl-thiophene-2-carboxvlic acid ( 1 '>acetvl-2>2.4-trimethvU4-phenvl-7- 
r( pvridin-3 -vlmetfavn-aminol- 1 .2.3.4-tetrahvdro-qumolin-6-vU -amide .. . 

According to general procedure A, the compound described in example 43a (1 14 mg) 
was acylated with 5-methylthiophene-2-carboayIic acid (39.1 mg), HATU (157 mg) 
and DBPEA (239 pj) in CH2CI2 (10 ml). The title compound was purified by 
preparative HPLC and lyophilized. 

Yield: 44 mg; MS-ESI: [M+H]* = 539,4; HPLC: Ri = 13.45 min (method 2). 
Example 44 

iV^-fl-Acetv l--7-isobutvlamino-2,2.4-trimethvI-4-Dhenvl-lJ^3.4-tetrahvdro • 

vlV3,5-dibromO"benzamide 

(a) . 1 -Acetvl"6"amino-7-isobutvlamino-2>2>4-trimethvl-4»phenvl- 1 J23A- 
tetrahvdroquinoline 

According to general procedure K, the compound described in example 33f (750 mg) 
was alkylated isobutyraldehyde (119 jjI), and deprotected with pipeiidine (1 ml) to give 
aJEter work up and dilution a solution of the title compoimd in CH2CI2. 

« 

ft 

(b) . Ar-^l->Acetvl -7-»isobutvlamino-2,2.4-trimethvl.^-.phenvl-1.2 

quinolin-6-yn -3 ,5~dihrniTin^henyflm irl a 

According to general procedure A, the compound described in example 44a (114 mg) 
was acylated with 3,5-dibromobenzoic acid (77 mg), HATU (1 57 mg) and DIPEA (239 
jil) in CH2CI2 (10 ml). The title compound was purified by preparative HPLC and 
lyophilized. 

Yield: 54 mg; MS-ESI: IM+H]"* ^ 642.4; HPLC: R, = 29.47 min (method 2), 
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Example 45 

Ri phftnvl-4-carb»wlic acid a- acelvl-7-beDzv1aniino-2^4-trim«tfhYl-4-phenYl-l,2,?.4- 
tftiTahvdro-quinolin-6-v lVamide 

l-Ar^l-6-amino-7-beDzvlaniino-2.2.4-trimethvl-4-nhenvl-l,2,3,4- 



(a). 

t«h-a^ Y<^roquinoline 

AcconJing to general procedure K, the compound described in example 33f (750 mg) 
was alkylated using benzaldehyde (133 pJ), and deprotected with piperidine (1 ml) to 
^ve after work up and dilution a solution of the titie compound in CH2CI2. 



10 



IS 



20 



25 



30 



(b). RS phftnvl-4-carbnwHc acid f 1 -ar^tvl-7-benz vlaTninf>-2.2.4-trimethvl-4-phenYl- 
1.2.3.4-tetTahvdro-qu« "ftH»-6-vlVamide 

According to general procedure A, the compound described in example 45a (113 mg) 
was acylated witii 4-biphenylcarboxyUc acid (54.4 mg), HATU (157 mg) and DIPEA 
(239 |il) in GH2CI2 (10 ml). TTie title compound was purified by preparative HPLC and 
lyophilized. 

Yield: 11 4 mK MS-ESI: [M+HJ* = 594.4; HPLC: Rt = 26.46 min (method 2). 
Example 46 

S-Methvl-thiophftnfi-2.carbox v Hr- acid f l-acetvl-7-benzYlamino-2,2,4-trimethYl-4- 
pV>AtiYl-l,?-, ^.4-tetrahvdro-qu in Qlin-6 -Yl)-amide 

According to general procedure A, the compound described in example 45a (113 mg) 
was acylated with 5-mefliyWiiophene-2-carboxylic acid (39.1 mg), HATU (157 mg) 
and DIPEA (239.^1) in CH2CI2 (10 ml). The title compound was purified by 
preparative HPLC and lyophilized. 

Yield: 107 mg MS-ESI: [M+H]* = 538.4; HPLC: R« = 18.59 min (method 2). 
Example 47 

^-n-Acetvl-2.2.4-trimetbv1-4-phenvl - 7-rrpvridin-3-v1methvn-amino1-1.23,4- 
tetrahvdro- q uinolin-6-v 1 > -"^ S-dibromo-benzamide 

According to general procedure A, Ihe compound described in example 43a (1 14 mg) 
was acylated with 3,5-dibromobenzoic acid (77 mg), HATU (157 mg) and DIPEA (239 
Hl) iji CH2C12 (10 ml). The title compound was purified by preparative HPLC and 
lyophilized. 
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rield; 41 mg; MS-ESI: [M+H]^ = 6772; HPLC: Ri = 14.88 min (method 2), 



iO 



IS 



Example 48 

A/L (UAcetvU7^di '^^th yl^mmo-4 ^ Tn^.thvU^^^^ 

A solution of lepidine (10.0 g) in THF was cooled down to -78 »C. after which a 
solution of BH3-THF in THF (1 K 70 ml) was added. After 2 h. a solution of sodtum 
bis(2-methoxy-ethojQr)aluminum dihydride in toluene (3.5 M. 40 ml) was added and 
the reaction mixture was stirred for an additional 2 h. Water was added and the mixture 
diluted with ethyl acetate. The organic layer was separated, dried (MgSO*) and. 
partiaUy concentrated in vacuo causing crystallization of the tiHe compound. The 
crystals were collected by fillxation to yield 3.5 g after drying in vacuo. The remaining 
mother Uquor was concentrated in vacuo and the residue was purified by 
chromatography on siUcagel using heptane/etbyl acetate = 0/1 => 1/0 ( (v/v) as the 
eluent to give an additional 4.4 g of the title compound. 

Yield: 7.9 g 



20 



fy^^l I - ^ />^t yl-A-mftthvl- 1 .2- HihvdroQuinoline 

According to general procedure C, the compound deswibed in example 48a (7.9 g) was 
acylated with acetyl chloride (11.8 ml) and DMA (34 ml) in CHiCfe (50 ml) at 0 'C. 
•nie title compound was purified by chromatography on silicagel using heptane/ethyl 
acetate = 6/4 as the eluent 



Yield: 8.8 g 



25 (c). 1 -Aft«tvl-4-mrthv1-4-nhenvl -l ■2-3.4-tetrahvdroquinoline 

According to general procedure G, the compound described in example 48b (8.8 g) was 
stirred with AICI3 (18.8 g) in benzene (250 ml)..'nie product obtained was used without 
further purification. 



Yield: 12.0 g 



30 

fA-\ 1 - A ..t./UA-Tnftthvl-fi-nitro-4-obftnvl-l ■2.3.4-tetrahvdroqwtoQline 
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To a solution of the compound described in example 48c (S.O g) and acetic anhydride 
(189 Ml) in CH2CI2 (50 ml) was added dropwise fuming HNO3 (9.4 ml). After the 
reaction was complete, water was added and the organic layer was washed with brine, 
separated and. concentrated in vacuo. The title compound was purified by 
5 chromatography on silicagel using heptane/ethyl acetate - 6/4 (vA^) as the eluent 

Yield: 3.86 g 

(e\ 1 - Acetvl'-6-aminO"4-methvl-4"phenvl- 1 ,2,3 ,4-tetrahvdroquinoline 

According to general procedure E, the compoimd described in example 48d (3.86 g) 
10 was reduced using zinc dust (16 g) and acetic acid (7 ml) in THE (ca 250 ml), to give 
the product which was used crude in the next step. 

Yield: 2.2 g 



(f). n"Acetvl-4"methvM-phenvl"l,2.3.4"tetrahvdroquinolin-6-vlVcarbamic acid 9- 
15 fluorenvlmethyl ester 

P3rridine (314 ^1) was added to a solution of the compound described in example 48e 
(1.0 g) in THF (10 ml) and the resxilting mixture was cooled to 0 ^C. FmocCl (1.01 g) 
was added and the mixture was stirred for 18 h at room temperature, after which time 
the reaction mixture was concentrated in vacuo. The title compoimd was purified, by 
20 chromatography on silicagel using heptane/ethyl acetate = 6/4 (v/v) as the eluent 

Yield: 950 mg 



(g)- (l-Acetvl-'4-methvl-7-nitrO"4"phenvl-1.23.4-tetrahvdroquinolin-6-vn-carbamic 
acid 9"fluorenvlmethvl ester 

25 To a solution of the compound described in example 48f (850 mg) and acetic anhydride 
(17 pi) in CH2CI2 (5 ml) was added dropwise Aiming HNO3 (842 pi). After the reaction 
was complete, water was added and the organic layer was washed with brine, separated 
and concentrated in vacuo. The title compound was purified by chromatography on 
silicagel using heptane/ethyl acetate = 9/1 => 0/1 (v/v) as the eluent. 

30 Yield: 714 mg 
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(h) . (l-Acetvl>7-aminn-4^methvl-4"phenvl-L23.4-tetrahvdroqum^^ 
acid 9*fluorenvlinethvl ester 

According to general procedxire E, the compound described in example 48g (2.37 g) 
was reduced using zinc dust (5.6 g) and acetic acid (2.4 ml) in THF (ca SO ml), to give 
5 the product which was used crude in the next step. 

Yield: 2.66 g 

(i) . f 1 ■>Acetvl>7-<iimethvlamino-4-methvM-phenvl- 1 ^.3.4-tetra hvdroquinolin-6-v]V 
carbamic acid 9-fluorenvlmethvl ester 

10 An aqueous solution of formaldehyde (37 %, 650 jd) was added to a solution of the 
compound described in example 48h (2.66 g), acetic acid (3.1 ml) and sodium 
cyanoborohydride (232 mg) in methanol (50 ml), and the resulting mixture was stirred 
for 18 h. The reaction mixture was concentrated in vacuo and the residue- was taken up 
in ethyl acetate and washed with water and brine. The organic layer was separated, 

15 dried (MgS04) and concentrated in vacuo. The title compound was purified by 
chromatography on silicagel using heptane/ethyl acetate = 9/1 =o 0/1 • (v/v) as the 
eluent. 

Yield: 1.0 g 

* 

20 G)- l~Acetvl-6-amino-7-dimethvlamino-4-methvl-4-phenvl-1.23,4-tetrahvdroquinoline 

Piperidine (1.8 ml) was added to a solution of the compound described in example 48i 
(1 g) in CH2CI2 (20 ml) and the mixture was stirred until no more starting material 
remained. The reaction mixture was concentrated in vacuOf and the title compound was 
purified by chromatography on silicagel using heptane/ethyl acetate = 9/1 •=> O/l (v/v) 
25 as the eluent 

Yield: 370 mg. 

(k). iV-a-Acetvl-7-dimethvlamino-4"methvl-4-phenyl-L23,4-tetrahvdrO"auinol^ 
vlV3,5-dibromo-benzamide 

30 According to general procedure A, the compound described in example. 48j (74 mg) 
was acylated witii 3,5-dibromobenzoic acid (70 mg), HATU (131 mg) and DIPEA (120 
pi) in CH2CI2 (3 ml). The title compound was purified by preparative HPLC and 
lyophilized. 
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Yield: 82 mg; MS-ESI: [M+H]" = 586.2; HPLC: Rt = 22.40 min (method 2). 
Example 49 

^■,Rrnmn-thio phene-2-carboxvlic acid fl-ace tvl-7-dimethvlammo-4>-niethvl-4-phenYl- 
1.2.3,4-tetr3hYdrQ»-quino lin-6-vlVamide 

5 According to general procedure A, the compound described in example 48j (74 mg) 
was acylated 5-bromothiophene-2-carboxylic acid (52 mg), HATU (131 mg) and 
DIPEA (120 pi) in CH2CI2 (3 ml). The title compound was purified by preparative 
HPLC and lyophilized. 

Yield: 69 mg; MS-ESI: [M+H]"" = 514.2; HPLC: Rt- 17.01 min (method 2). 
10 Example 50 

<;,rh1nrn-thiQ phene-^2-earboxvltc acid ri-acetv l-7-dimetfavlamino-4-methyV4-phenYl- 
i:2.3.4-tetrahvdro-Quin Qlinr6->vlVamide 

According to general procedure A, the compound described in example 48j (74 mg) 
was acylated 5-chlorothiophene-2-carboxylic acid (52 mg), HATU (131 mg) and 
15 DTPEA (120 ^) in CH2CI2 (3 ml). The title compound was purified by preparative 
HPLC and lyophilized. 

» • 

Yield: 81 mg; MS-ESL [M+H]"" = 468.2; HPLC: Rt= 17.49 min (method 2), 

Example 51 

r!KO-FSH in vitro bioactivitv 

20 FSH activity of compounds were tested in Chinese Hamster Ovary (CHO) cells stably 
transfected with the human FSH. receptor and cotransfected with a cAMP. responsive 
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene. 
Binding of ligand to the Gs-coupled FSH receptor will result in an increase of cAMP, 
which in turn will induce an increased transactivation of the luciferase reporter 

25 construct. To test antagonistic properties recombinant FSH in a concentration that 
induces approximately 80% of the maximal stimulation of cAMP accumulation in tiie 
absence of test compound was added (rec-hFSH, lOmU/ml). The luciferase signal was 
quantified using a luminescence counter. For test compounds, EC 50 values 
(concentration of test compound causing half-maximal (50 %) stimulation or reduction) 
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were calculated. For that purpose the software program GraphPad PRISM, version 3.0 
(GraphPad software Inc., San Diego) was used. 

Compounds of all examples exhibited an EC50 (IC50) value of less than 10"^ M in either 
an monistic or antagonistic assay set-up or both. The compounds of examples 5-8, 10- 
14, 16, 18-20, 33-35. 37, 38, 41 and 45-50 showed an EC50 of less than 10"^ M in at 
least one of the assays. 
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Oaims 

1 . A tetrahydroquinoline derivative according to Formula 1 , 



R3 




Formula I 

or a pharmaceutically acceptable salt thereof, wherein 
R' and are H or Me 

is H, hydroxy, (l-4C)alkoxy, (di)(l-4C)alkylamino(2-4C)alkDxy or (2- 

6)heterocyclojakyl(2-4C)alkoxy 
R* is H, OH, (l-4C)alkoxy or R' 
R^ is H, OH, (1 -4C)alkoxy or R^ 
with the proviso that if R* is H. is not H, OH or (1 -4C)alkoxy and that if R^ is 
H, R* is not H, OH or (1 -4C)alkoxy 

R* is (2-5C)heteroaiyl, (6C)aryl, (3-8C)cycloalkyl, (2-6C)heterocycloalkyl or (1- 
6C)alkyl 

R' is amino, (di)(l-4C)alkylamino, (6C)arylcarbonylamino, 

...... ....... .. - • • ... 

(6C)aryIcarbonyloxy, (2-5C)heteroarylcarbonylamino, (2- 
5C)heteroarylcarbonyloxy, R*-(2-4C)alkylamino, R*-(2-4C)alkoxy, R'- 
methylamino or R'-methoxy 

R' is hydroxy, amino, (1 -4C)alkoxy, (di)(l -4C)alkylamino, (2- 
6C)heterocycloalkyl, (2-6C)heterocycloalkylcarbonylamino, (di)(l- 
4C)alkylaminocarbonyIamino, (i-4C)alkoxycarbonylamino and 

is aminocarbonyl, (di)(l -4C)alkylaminocarbonyl, (2-5C)heteroaryl or 

(6C)aryL 
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2. The tetrahydroquinoline derivative of claim 1 wherein is (2-5C)heteroaryl, 
(6C)aryl, (3-.8C)cycloall<yl or (l-6C)alkyi. 

3. The tetrahydroquinoline derivative of claims 1 or 2 wherein is (di)(l - 
4C)alkyIamino, (2-5C)heteroarylcarbonyloxy, R^-(2-4C)alkoxy, R^-methylanMno 

5 or R^-methoxy. 

A. The tetrahydroquinoline derivative of claims 1 -3 wherein R® is amino» (di)(l- 
4C)aIkylamino, (2-6C)heterocycloalkyl or (2- 
6C)heterocycloalkylcarbonylamino. 
5- The tetrahydroquinoline derivative of claims 1 -4 wherein R^ is (di)(l - 
10 4C)alkylamino, R*-(2-4C)alkoxy, R^-methylammo or R^-methoxy 

6. The tetrahydroquinoline derivative of claims 1 -5 wherein R^ is amino, (di)(l - 
4C)alkylamino or (2-6C)heterocycloalkyL 

7. The tetrahydroquinoline derivative of claims 1 -6 wherein R^ is (di)(l - 
* 4C)alkylamino or (2-6C)heterocycloalkyL 

15, 8. The tetrahydroquinoline derivative of claims 1 -7 wherein R^ is (di)(l - 
4C)alkylamino, R^-(2-4C)alkoxy» R^-methylamino or R^-methoxy. 

9. The tetrahydroquinoline derivative of claims 1 -8 wherein R^ is (2-5C)heteroaryl 
or (6C)aryL 

10. The tetrahydroquinoline derivative of claims 1 -9 wherein R^ is (4-5C)heteroaryl 
20 . or (6C)aryl and R9 is aminocarbonyl, (di)(l -4C)alkylaminocarbonyl, (3- 

5C)heteroaryl or (6C)aryl. 

1 1 . The tetrahydroquinoline derivative of claims 1-10 wherein R^ is (di)(l - 
4C)alkylamino, R^-ethoxy, R^-methylamino or R^-methoxy and R^ is 
aminocarbonyU (di)(l-4C)alkylaminocarbonyl, (3-5C)heteroatyl or (6C)aryl 

25 12. The tetrahydroquinoline derivative of claims 1-11 wherein R^ is, (di)(l - 
4C)alkylamino, (4-5C)heterocycloall<yl and R^ is aminocarbonyl, (di)(l- 
4C)alkylaminocarbonyl, (3-5C)heteroaryl or (6C)aiyl. 
13. A pharmaceutical composition comprising the tetrahydroquinoline derivative of 
any one of claims 1-12 and pharmaceutically suitable auxiliaries. 

30 14. The tetrahydroquinoline derivative of claims 1 - 12 for use in therapy. . 
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Use of the tetrahydroquinoline derivative of any one of claims 1-12 or a 
phannaceutically acceptable salt or solvate thereof for the manufacture of 
medicament for fertility regulation. 



1 



Abstract 



The present invention relates to tetrahydroquinoline derivatives having general formulal 




O 

Formulal 

or a pharmaceutically acceptable salt thweof; wherein R' and are H or Me; R^ is H, 
hydroxy, (l-4C)alkoxy, (di)(l-4C)alkylamino(2-4C)alkoxy or (2-6)heterocycloalkyl(2- 
4C)alkoxy; R'* is H, OH, (l-4C)alkoxy or R'; R^ is H, OH, (l-4C)alkoxy or R',wi1fa the 
proviso that if R^ is H, R^ is not H, OH or (l-4C)alkoxy and that if R^ is H, r" is not H, 
OH or (l-4C)aIkoxy; R^ is (2-5C)heteroaiyl, (6C)aryl, (3-8C)cycloalkyl, (2- 
6C)heterocycloalkyl or (l-6C)alkyl; R' is amino, (di)(l-4C)alkylaniino, 
(6C)aiylcarbonylamino, (6C)arylcarbonyloxy, (2-5C)heteroaiylcarbonylamino, (2- 
5C)heteroaiylcarbonyloxy. R*-(2-4C)alkylamino, R*-(2-4C)alkoxy, R^-methylammo or 
R'-methoxy; R* is hydroxy, amino, (l-4C)alkoxy, (di)(l-4C)alkylamino, (2- 
6C)heterooycloalkyl, (2-6C)heterocycIoalkylcarbonylamino, (di)(l- 

4C)alkylaminocarbonylamino, (l-4C)alkoxycarbonylamino and R* is aminocarbonyl, 
(di)(l -4C)alkylaminocarbonyl, (2-5C)heteroaryl or (6C)aryl. 

The present invention also relates to pharmaceutical compositions comprising said 
derivatives and the use of these derivatives to regulate futility. 



